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COCTAB JOKYMEHTA

O6OCHOBBIB3IOH_II/IG Marcepualibl K CXCMC TCHJ'IOCHa6)KeHI/I}I, ABJLIFOIIUCCA €€

HEOTHhEMJIEMOM YaCTbI0, BKIIIOYAKOT CIICAYIOIHC ITIaBbI:

I'nmasa 1

I'nasa 2

I'masa 3

I'nasa 4

I'naBa 5

I'masa 6

I'naBa 7

I'nasa §

I'nmasa 9

I'masa 10

T'naBa 11

I'masa 12

I'masa 13

I'nasa 14

I'naBa 15

I'masa 16

I'naBa 17

I'nmasa 18

I'masa 19

"CyuiecTByioniee TMoJIO)KeHHEe B cdepe MpOU3BOJACTBA, MepeJaud |
noTpeOIeHUs TeTUIOBOM SHEPTUH IS LIeIeH TerIocHa0)eHus ",
"CyuiecTByiomiee U MepCrneKTUBHOE MOTPeOJIeHHE TEIJIOBOW SHEPruu Ha
LIEJIU TEIIOCHAOXKEeHU " ;
"DIeKTpOHHASI MOJIEh CUCTEMBI TEIUIOCHAOKECHHS TIOCETICHUS, TOPOJICKOTO
OKpyra, ropoaa (enepaibHOro 3HaUeHUA";
"CymliecTByIOIIME W TEPCIECKTHBHBIE OalaHChl TEIUIOBOW MOIIHOCTH
MCTOYHUKOB TEIJIOBOM SHEPTUU U TEIUIOBOM HArpy3Ku norpedureneit”;
"Macrtep-iman  pa3BuUTHS cucTeM TemiocHaOkeHus MO  «3aHeBckoe
ropojickoe mocejeHue";
"CylllecTBYIOIIIME W TEPCIEKTUBHbIE OalaHChl MPOU3BOJUTEILHOCTH
BOJIOTIOJICOTOBUTENIHHBIX ~YCTAHOBOK M MAaKCHMAaJIbHOTO MOTpeOIeHuUs
TEIJIOHOCUTEIS TeIIONOTPEOISIOIMMU YCTAHOBKAMU MOTpeOUTENe, B TOM
4uCJie B ABApUIHBIX peKkUMax';
"[IpensioxkeHust 1O  CTPOUTEIBCTBY, PEKOHCTPYKIUHU, TEXHUYECKOMY
MIEPEBOOPYKEHUIO U (UJIM) MOJAEPHU3ALMUA UCTOYHUKOB TEIJIOBOM SHEPTUU";
p | Aep I Y ;
"[IpeanioxkeHust IO CTPOUTENBCTBY, PEKOHCTPYKIMH U (MIJIM) MOJEPHU3ALUU
TEIJIOBBIX ceTe";
"[IpeanoxxkeHus o nepeBo1y OTKPBITBIX CUCTEM TEIJIOCHA0KEHUS (TOpsSYero
BOJIOCHA0>KEHMSI) B 3aKPBIThIE CUCTEMBI TOPSIYE€ro BOJOCHA0KEeHUS";
"[lepcrieKTUBHbBIEC TOTUTMBHBIE OAJIaHCHI'";

"OreHKa HaJIEKHOCTH TEIIOCHAOKEHHUA";

"OOOCHOBaHWE  WMHBECTUIIMH B  CTPOMUTEIBCTBO,  PEKOHCTPYKIHIO,
TEXHUYECKOEe NMEePEeBOOPYKEHUE U (UITN) MOJEPHHU3ALUIO";

"Unpukatopsl pa3BuTus cucteM TeruiocHaOkeHuss MO «3aHeBckoe
rOpoJICKOE moceseHue";

"LlenoBsie (Tapudubie) mocneacTeus';

"PeecTp enMHBIX TEIIIOCHAOKAIOIINX OpraHU3aInui'";

"PeecTp MeponpusTU CXEMBI TETUIOCHA0XKEHUS "

"3aMeuaHus ¥ IPEUIOKEHNS K TPOEKTY CXEMbI TeIIOCHA0KeHus";

«CBOMHBIE TOM W3MEHCHHH, BBITIOJHEHHBIX B Jo0paboTaHHOW W (WH)
aKTyaJIM3UPOBAHHOMN cXeMe TEIIOCHA0KEHU S

«O11eHKA DKOJIOTHYECKON 0€30IIaCHOCTH TEILUIOCHAOKEHUS)



Conep:xxanue

COCTAB JOKYMEHTA 3
I')TIABA 3. DnexkTpoHHAs1 MOAeJIb CHCTEMbI TEIIOCHAOKEeHHS MOCeJIeHNs, TOPOACKOro OKpyra,
ropojaa ¢geaepajbHOro 3HAYEHUS 5
3.1. I'padudeckoe mpeacTaBicHHE 0OBEKTOB CUCTEMBI TEIUIOCHAOKECHISI C IPUBI3KOHN K
TonorpauIeckoil OCHOBE C MOJHBIM TOHNOJIOTUYECKAM OIMHCAHUEM CBSIZHOCTH OOBEKTOB ......eveneevenenens 6
3.2. TlacnopTuzanus 0ObEKTOB CHCTEMBI TETUIOCHAOIKCHIS ... .ecvveeereeenereerereesseeesesesaseesssseesssesesssessseenns 8
3.3. llacmopTu3anus u ONMcaHue pacueTHBIX SAMHHI] TEPPUTOPHUATHHOTO JAETCHIS, BKITIOYas
AIIMUHUCTPATHBHOR ......eeeuvveeeuteeenereeaseeesseesssseesnseeansseessseesseessssessseessssesssseesaseessssessseesnsseesaseesnssessseessseesssens 20

34. lManmpaBnuyeckuii pacueT TEIUIOBBIX ceTel JIF000# CTENeHH 3aKOIbIIOBAHHOCTH, B TOM YHUCIIC
TUAPABIMYECKAN pacdeT MPH COBMECTHOH pab0Te HECKOJIBKIX NCTOYHUKOB TEIIOBOM SHEPTUH Ha

CIITHYTO TETITOBYEO CETD ..vveesureeerveesereessseeessseessessssseessseesssssesssessssssassssesssssssssssssssssssssessssesssessssssesssessssssesssens 20
3.5.  MopgenupoBaHue BCeX BUIOB NEPEKIIOYCHHI, OCYIIECTBIIIEMbIX B TEILIOBBIX CETAX, B TOM YHCIC
MEPEKITIOUYEHUH TETUIOBBIX HATPY30K MEXKTY UCTOUHUKAMH TETTOBOM FHEPTHH .....eenveeerernreereeieenieenneennnes 23
3.6.  Pacder 6anaHCOB TEIJIOBOM HEPTUH 110 UICTOYHUKAM TETNIOBOW DHEPTHH U TI0 TEPPUTOPHATBHOMY
TIPHBHAKY ..eeuuvveeureesureeaaneeesnseesueeessseesaseesssseesnssesaseeesssessnssessnseessssenssessnseessssessseesnssessnsessaseessnsessnseesssseesnseesnses 25
3.7.  Pacder moTepb TEIJIOBOM SHEPTUU YEPE3 U3OJSALHUIO U C YTEUKAMU TCITIOHOCUTEIIS «..evvvveeeveeennee. 25
3.8.  Pacder nmokazaremneil HaJIe)KHOCTU TETTOCHAOIKEHMS .. ..cuveeveerteeruieruieeteeteeseenseenseesmeesseesseeeeenseens 26

3.9. TI'pynmnoBbie U3MEHEHUs XapaKTEPUCTUK 00BEKTOB (YUaCTKOB TEIUIOBBIX CETEH, MOTpeOHuTeNnei) mo
3aJJaHHBIM KPUTEPHSM C LENBIO MOACTUPOBaHMSI Pa3IMYHbBIX IEPCIIEKTUBHBIX BAPHAHTOB CXEM

TEIITOCHADIKEHI ...t eteeuteenteenteenttesuteeateeateebeeseesseeeueeeaeeeate e bt eebeeeaeeeateeabeaabe e bt e st easeeeueeemteenteebeesbeesaeesateenne 27
3.10. CpaBHUTENBHBIC TEE30METPHUCCKHUE TpadUKH I pa3pabOTKH M aHAJIN3a CIICHAPUEB
MEPCHEKTUBHOTO PA3BUTHSI TETTIOBBIX CETEH ..euvvirrurieiiirerieeeiieenieeeieeeeiieesteeeateesnteesaneeesaseesnseesnseeesnseesnnns 29



I'JTABA 3. DjieKTpOHHas1 MOJieJIb CUCTEeMbI TEIUIOCHAOKEHNSI MOCeJIeHNUsI, TOPOJICKOI0
OKpyra, ropoaa ¢geaepajibHOro 3HAYeHUS

DNeKTpOHHAs MOJAENb CUCTeMbI TerutocHaOxkenus BoimonHeHa B [MIC Zulu 8.0

(pazpabdotunk OOO «Ilomutepm», CII0).

Bce TUAPABIIMYCCKUC pPACUYCThl, IMPUBCIACHHLIC B JTAaHHOM pa60Te, CACJIaHbl B

3JIEKTPOHHOU MOJEIH.

Jlis  nanpHeiIiero HCMojab30BaHUs AJIEKTPOHHOM MOJIENH, TerlocHabKarolue

OpraHu3aIyy JOJKHBEI OBITh 00CCIICYCHBI JAHHOU IMPOTPaMMOM.

[Taketr ZuluThermo no3BossieT co3aaTh paCUETHYIO MaTEMAaTHUYECKYIO MOJIENb CETH,
BBIIIOJIHUTh  IIACIIOPTU3ALMI0 CETH, M Ha OCHOBE CO3JaHHOW MOJEIM pELIaTh
MH(OPMALIMOHHBIE 337a4d, 33/1a4d TOMOJOTMYECKOTO aHaIM3a, W BBIMOJIHATH pa3InyHbIC

TCIIIOTNAPAaBINICCKUC PACUCTEI.

PvaeTy IIOJICIKAT TYIHUKOBBIC M KOJIBICBBIC TCIDIOBBIC CCTH, B TOM YHCIIC C
MOBBICUTCIBHBIMU  HACOCHBIMHU  CTaHOHUAMU U JPOCCCIIMPYIOIHUMHA YCTpOﬁCTBaMH,

pa60Ta}0mI/Ie OT OAHOI'0 NJIN HECKOJIbKHMX MCTOYHHUKOB.

[IporpaMma npenycMaTpuBaeT TENIOTUAPABINYECKAN pacUeT C IPUCOCIUHEHUEM K
CeTH WHAMBHUIYaJIbHBIX TEIUIOBbIX NMYHKTOB (MTII) M 1eHTpalbHBIX TEMJIOBBIX IMYHKTOB
(ITTI) mo HECKOJbKHM JecATKaM CXEMHbIX PpELICHHM, MPUMEHSEMbIX Ha TEPPUTOPUHU

Poccun.

Pacuer cuctem TemiuoCHaOXKEHUS MOXET MPOU3BOJUTHCS C YYETOM YTEUeK H3
TEIJIOBOM CETH U CUCTEM TEIUIONOTPEOICHHUS, a TAKKE TEIUIOBBIX MOTEPh B TPYyOOMpPOBOAaX

TETUIOBOU CETH.

Pacder TeroBeIX MOTEph BEAETCA JTUOO MO HOPMATHUBHBIM TOTEPSIM, JHUOO MO

(baKTI/I‘IeCKOMy COCTOAHUIO N30JIALKUHN.

Pacuerst ZuluThermo wmoryr pabGotath Kak B TECHOH HWHTETrpanuud ¢
reouH(opmanmonHoit cucremoit (B Bume Mmoxyns pacmmpenus [MC), Ttak u B Bume
OTJIEIbHOW OMOMMOTEKH KOMIIOHEHTOB, KOTOpBIE MO3BOJISIIOT BBIMOJIHATH pPacyeThl U3

IIPUJIOKEHUH IT0JIb30BATEIICH.
Cocras 3ana4:

- [TocTpoeHne pacueTHOM MOJENH TEILUIOBOU CETH;



—  ITlacmopTtu3zauusi 0ObEKTOB CETH;

- Hanagounselii pacdeT TEIIOBOM CETH;

—  TloBepouHslil pacyeT TEIJIOBOW CETH;

—  KoHcTpyKTOpCKHMI pacyeT TEMIOBOU CETH;

—  Pacuer TpeGyemoii TemmnepaTypsl Ha HCTOYHUKE;
— KomMyranunonnsie 3agauu;

—  ITlocTtpoeHue nbe3oMeTpudecKoro rpaduka.

Pacuer HOPMATHUBHLIX IMOTCPH TCILIA YCPEC3 U30JIAITUTO

3.1. I'paduyeckoe mpeacraBiieHHe O0bEKTOB CHCTEMbI TEIJIOCHAOKEHHUS C
NPUBA3KON K TOnorpaguyeckoid OCHOBE € NMOJHBIM TOMOJOTMYECKHUM ONMUCAHUEM
CBSAI3HOCTHU 00bHEKTOB

TemoByr0 ceTh MOXHO W300pakaTh Ha KapTe, ¢ MPUBS3KONM K MeCcTHOCTH (T10
KOOpJIMHATaM, C MPUBA3KONW K OKPYKAIOUIUM OOBEKTaM), YTO MO3BOJIUT B JIaJbHEUILIEM HE
TOJIKO TPOBOJUTH TEIJIOTUIPABINYECKHE pacyeThl, HO W pElIaTh JIPYTH€ WHKECHEPHBIE
3a/1a4M, 3Hasi TOYHOE MECTOHAXOXKIEHUE TEIUIOBBIX ceTel. [Ipumep n3o0paskeHus TerIoBon

CCTH Ha KapTeC C HpI/IBSISKOI‘/JI K MECTHOCTH ITOKa3aH Ha PUCYHKC 1.



Pucynok 1. M300pa:keHne TenjaoBoi ceTH HA KapTe ¢ NPUBA3KOH K MECTHOCTH

Zulu moxeT paboTaTh Kak B JIOKAILHON CUCTEME KOOPIMHAT (TUIaH-CXeMa), TaK U B

OJIHOM U3 TeorpaduuecKux MpPOeKIIHiA.

Cucrema nonnepskuaet 6omnee 180 narymos, B Tom gncie [13-90, CK-42, CK-95 mo
['OCT P 51794-2001, WGS 84, WGS 72, ITynkoso 42, NAD27, NADS83, EUREF 89. Crnicok

NOJAeP)KUBAEMBIX AATyMOB OYJIET pacIIupsThCS.

Cucrema mpemiiaraeT HaboOp MperonpeacICHHBIX CHCTeM KoopauHat. Kpome toro,
MOJIb30BATEb MOXKET 3a1aTh CBOK) CUCTEMY KOOPJIMHAT C UHAUBUIYAJTbHBIMU MTApaMETPaMHU
JUTA IOAIEPKUBAEMBIX CUCTEMOM MPOEKIUK. B 4acTHOCTH, 3Ta BO3MOKHOCTB MMO3BOJIUT, IIPH
M3BECTHBIX MapaMeTpax (KIr4ax mepexo/a), MpUBS3bIBaTh JaHHbIE, XPaHAIIUECS B MECTHOM

CUCTCMC KOOPpAMUHAT, K O,HHOﬁ 13 T100aIBLHBIX CUCTEM KOOpAHUHAT.

JlanHbIe, XpaHsIIHECs B pa3HbIX CUCTEMaX KOOPAUHAT, MOKHO OTOOpaKaTh HA OJHOU
KapTe, B OJIHOU U3 mpoekiuii. [Ipu 3ToM mepecuer KoopauHaT (€ciii OH TpeOyeTCs) U3 OJTHOTO
JaTymMa B JAPYrol M U3 OJHOW MPOEKIMU B JAPYTYIO MPOU3BOIUTCSA MPHU OTOOPAKEHUH «HA

JETY».



JlaHHBIE MOKHO MEPENPOEUUPOBATH U3 OJJHOM CHCTEMBI KOOPAMHAT B APYTYIO.

Cnez{yeT OTMCTHTD, YTO 3JICKTPOHHAA MOACJIb, IPCAOCTABJICHHAA 3aKa39YUKOM, ObL1a

BBHITMIOJIHEHA B JIOKAJILHOM (MECTHOM) CHUCTEME KOOPAUHAT.

3.2. Hacnomeaunﬂ 00bEKTOB CHCTEMbI TEIJIOCHAOKEHUA

[Tpu pabote B reonH()OPMAITMOHHON CHCTEME CETh JOCTATOYHO MPOCTO M OBICTPO
3aHOCUTCSI C TIOMONIBIO MBIIIKK WX N0 kKoopauHataM. Ilpu stom cpasy dopmupyercs
pacuetHas ™ozenb. [locne rpaduueckoro H300pa)keHUS CHUCTEMbI TEIUIOCHAOKEHUS,
HEOOXOMMO 33JaTh PAcUETHHIE MapaMeTpbl OOBEKTOB U BBINOJIHUTH COOTBETCTBYIOIIME

pacyeTsl.

TemoBasi cethb BKJIIOYAaeT B ceOs CIEMYIONINE OCHOBHBIE OOBEKTHI: HMCTOYHUK,
y4acToK (TpyOOmpOBO/IbI), MOTPEOUTEND W Y3IIbI: LIEHTpaibHbIe TeroBbie MyHKTHI (L[TII),

HACOCHBIE, 3aIIOPHYIO U PETYIUPYIOLIYIO apMaTypy, KaMepbl U IPYTUe SJIEMEHTHI.
HUcTounuk

Hcmounuk — 3T0 CUMBOJIBHBIM OOBEKT TEIUIOBOM CETH, MOJCIUPYIOUIUN pEeKUM
pabotel kotenbHOM mim TOIl. B MaremaTwdeckodi Mojenyd HCTOYHHK TIPEICTABISCTCS
CETEBBIM HACOCOM, CO3JAOIIMM pPaCIojaraéMblidi HAmop, U MOAMUTOYHBIM HACOCOM,
OTIPENICTISIONIMM HaIop B oOpaTHOM TpyOoIpoBoje. YCIOBHOE 0003HAUYCHHE MCTOYHHKA B
3aBUCUMOCTHA OT peXuMa paboThl MpeicTaBieHO Ha pucyHke. [Ipu paboTe HECKOIBKUX

HCTOYHHUKOB Ha OJJHY CCTb, OANH U3 HUX MOJKCT BBICTYIIATb B KAYCCTBC MMUKOBOM KOTEJIHLHOM.

L BENHOMEH
‘ OTKHIYEH

PucyHok 2. Ycia0BHoe n300paxeHue HCTOYHUKA

YuacTok

Yuacmok — 510 nuneinbIn O6’I>€KT, Ha KOTOPOM HC MCHSAIOTCA:

—  JIuametp TpyOompoBoa;



— THUT IPOKJIAJIKH;
- BHJI U30JISILINY,
- pacxo/i TeTJIOHOCUTEIIA.

JIByXTpyOHas TeaoBasi CETb U300pa)kaeTcs B OHY JIMHUIO U MOXKET, B 3aBUCUMOCTH
OT JKEJIaHWs IIOJIB30BATElsA, COOTBETCTBOBATH HJIM HE COOTBETCTBOBATH CTAHAAPTHOMY

n3o6paxenuto cetu o 'OCT 21-605-82.

Kak 110001 00BEKT ceTH, yd4acTOK HMMEET pa3Hble PeXHUMbl pabOThl, HAIpUMED,
«OTKJIIOYEH MOAAIOIINN WIH «OTKIIOUYEH 00PaTHBIN», CM. PUCYHOK «PeXUMbI n300pakeHus

y4acCTKa» . Ot PEKUMBI ITO3BOJIAIOT CMOACINPOBATH MHOFOTPY6HBIG CXEMBbI TCIIJIOBBIX

CETEH.
Pexim 1 - BrnioueHw! oba Tp-aa T - T
Pexum 2 . Belkntouenel oba Tp-aa T T
Pexum 3 - - OTentoueH oBpaTHLIA Tp-g - - | — - T -
Pexum 4 OTkntoyeH nogarLwuii Tp-a T T
Nonszosarenscroe u3obpaxenue ceTu W3obpaxenue cetn no MOCTY 21-605-82

Pucynok 3. U3o00pakeHne HeCKOJIbKUX COCTOAHUH Y4aCTKOB, 3a1aBaeMbIX PAa3HbIMHU
pexxuMamMu

Y3ea

¥Y3en — 310 cUMBONIBHBIN OOBEKT TEMIOBOM CETU. B TENoBOM ceTH y3/1aMu SIBISIOTCS
BCE€ 00BEKThI CETH, KPOME UCTOUHUKA, TIOTPEOUTENS U y4acTKOB. B MaremaTHueckoil Mosenu
BHYTPEHHEE MPEICTaBICHNE 00BEKTOB (KpOMe UCTOUHUKA, TOTpeduTens, nepembruku, LI TII
U PETYJIATOPOB) MOAEIUPYETCS ABYMs y3J1aMH, YCTAHOBJIEHHBIMHU Ha MOJAIOIIEM U 0OpaTHOM

TpyOONpoBOIaX.

YcnoBHOE 0003HAYCHHE Y3JIOBBIX OOBEKTOB B 3aBUCHMOCTH OT PEXHMa pabOTHI

MPEJICTABICHBI HA PUCYHKE 4.

TennoBad Kamepsa

@® paseeTBNEHKWE

»- CMeHa avameTpa



Pucynok 4. Yci10BHOe n300paskeHne y3J10BbIX 00bEKTOB

[IpocThIM y3710M B MOJENM CUMTAETCS JHOO0M y3el, YbH CBOMCTBA CHEIMAIBHO HE
OroBOpEHBI. [IpoCTOi y3€I CIyKUT TOJABKO JUIsl COEIMHEHUS Y4aCTKOB. TakuMu y3jiamMu Jis
MOJICJI SIBIIIFOTCSL TEIUIOBBIE KaMepbl, OTBETBJICHUS, CMEHBl MAaMETPOB, CMEHA THIA

IMPOKJIAJIKN WJIN TUIIA U30JIAIUA U T. .
HeHTpaHLHbIe TEIJVIOBbIC MYHKTDI

Lenmpanouoviii mennoeoiw nyuxkm (LTI) — 5310 Yy3en JONOTHUTEIBHOTO
pETyIMpOBaHUs U pacipeeeHus TEMI0BOM dHeprun. Hanuue Takoro y3ia nojapasyMmeBaer,
YTO 32 HUM HAXOJUTCSl TYNHKOBAasi CE€Th, C MHAUBUAyalbHBIMH ToTpeOutensmu. B I[TII
MOYET BXOJAUTH TOJBKO OJIMH YYAaCTOK M TOJBKO OJIMH YYaCTOK MOKET BBIXOAMTH. [Ipnuem
BXOJSILLIANA YYaCTOK UAET CO CTOPOHBI MATUCTPAIH, & BBIXOAIINN y4aCTOK BEJIET K KOHEUYHBIM
norpeburensiM. Bayrpennsiss kogupoBka L[TII 3aBUCHUT OT ero cXxembl MPUCOCTUHEHUS K
TEIJIOBOM CeTHU. DTO MOXKET ObITh T'PYIIOBOM 3J€BaTOp, I'PYNIOBOM HACOC CMEIICHMS,
HE3aBHCHMOE TMOJKII0YEHNE Tpynnbl norpedureneit, 6oinepst Ha ['BC u 1.1. Ha nanusrii

MOMEHT B PacCHoOpsKEHUU oab3oBaTens 28 cxeM npucoeauHenus L[TII.

i

uTn-1

i

Maructpane
3
r
r
r

o

Pucynok 5. U300pa:kenne L{TII

Bcnomorare/sibHbII y4acTOK

Bcnomozamenwvnuiii yuacmok — yKa3bIBae€T HaA4dajao TPyOOIPOBOJOB TOPSIYETO

BOJIOCHA0KEHHUSI TIPU YETHIPEeXTPYyOHOU TerioBoi cetu mocie [[TTI. Dto Hebombmioi yqacTok

10



3aKaHYUBACTCSI MPOCTBIM Y3JIOM, K KOTOPOMY MOJKIIOYAETCs TPYyOONpPOBOJ TOPSYETO
BOJIOCHA0XKEHMUSI, KaKk TToka3zaHo Ha puc 6 «llonkmouenue tpydonposona ' BCy.

BcnomorarenbHbIA
y4actok ana UTN

/
UTn — "o

Pucynoxk 6. Iloakarouenue Tpyoonposoga I'BC

IHoTpedurenn

Ilompeoumens — >TO0 KOHEYHBIM OOBEKT y4yacTKa, B KOTOPBIA BXOAUT OIWH
MOJIAIOIINN ¥ BBIXOJUT OJHUH 0OpaTHBIN TpyOompoBoa TeruioBoi cetu. [loa moTpedurenem

ITOHMMAaETCs a0OHEHTCKUM BBOJ B 31aHHC.

VYcrnoBHOe 0003HaueHHE NOTPEOUTENss B 3aBUCHMOCTH OT pPeXHUMa pPabOTHI

. BEMKYEH
. OTENKYEH

PucyHnok 7. YciioBHOe n300paxeHne norpeduTess

NpEeJICTaBICHO HA PUCYHKE 7.

[ToTpebuTenb TEIIOBOW IHEPrHUM XapaKTEPHU3YeTCs pPacUeTHBIMU Harpy3kamu Ha
CHUCTEMY OTOIUICHHS], CHUCTEMY BEHTWISIUW U CHUCTEMY TOPSYEro BOJOCHAOXKEHUS U
pacyeTHBIMU TeMIlepaTypaMu Ha BXOJ€, BBIXOJE NOTPEOUTENs, U pacyeTHON TeMIlepaTypoit

BHYTPEHHEI0 BO3/lyXa.

B oaHONMHEHHOM MpeicTaBICHUN MOTPEOUTENh — 3TO Y3JIOBON AJIEMEHT, KOTOPBIH

MOJKET OBITH CBSI3aH TOJBKO C OIHHM Yy4aCTKOM.

BHyTpeHHss KoAMpOBKAa MOTPEOUTENST CYHIECTBEHHO 3aBUCUT OT €ro CXEMBI
NPUCOEAUHEHUS] K TEeIUIoBOM ceTH. CXeMbl MOryT OBbIThb 3JI€BaTOPHbBIE, C HAaCOCHBIM

CMCHICHNECM, C HC3aBUCUMBIM IIPUCOCAUHCHUECM, C OTKPBITBIM HJIX 3aKPBITHIM OT60pOM BOJbI
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Ha I'BC, ¢ perynstopamMu Temneparypsbl, OTOILIEHUS, pacxoda U T.1. Ha naHHBI MOMEHT B

PaACIIOPAXKCHUU I1OJIB30BATCIIA 31 cxema IIPpUCOCOANHCHUA HOTpC6HTCJ’ICﬁ.

Ecnu B 3maHUM HECKOJIBKO Y3JIOB BBOJA, TO OOBEKTOM «IOTPEOUTENBY MOXKHO
omucaTh KaXIbli BBOJA. B ToXke BpeMs Kak OJWH MOTPEOMTEIh MOXKHO ONHCATh IEIbII

KBapTaJ WU 3aBOJI, 33/1aB JIJIsl TAKOTO MOTpeduTenss 00001EeHHBIE TETJIOBBIC HATPY3KH.

O0001IeHHBIIT IOTPEOUTEIb

Ob06wennvlit.  nompedumens — CUMBOJIBHBIH OOBEKT TEIUIOBOW  CETH,
XapaKTePU3YIOIIMICS MOTPEONIEMBIM  PAacXoJOM CETeBOM BOABI WIJIM  3aJaHHBIM
cOmpoTHBIICHHEM. TakuM MOTpeOUTEIEeEM MOXKHO MOJEIUPOBATh, HAMpPUMEp, OOIIYIO

Harpy3Ky KBapTasa.

VYcnoBHoe 0603HaueHHEe OOOOUIEHHOrO MOTPEOUTENs B 3aBUCUMOCTH OT pexuMa

paboTHI MPEACTABICHO HA PUCYHKE HUXKE.

BKNHOYeH
OTKNHO4YeH

Pucynok 8. U300pa:kenne 0000111eHHOTO MOTPeOUTEJISA

Taxoit 00beKT yI0OHO HCITOJIB30BaTh, KOT/Ia BOSHUKAET HEOOXOAMMOCTh PACCUNTATh
TUIPaBIUKY ceTd 0e3 uHpopMalMM O TEIUIOBBIX HAarpy3kax M KOHKPETHBIX CXeMax
pUCOeTMHEHHs ToTpeduTeNelt K TermioBoi cetu. Hanmpumep, npu pacueTe MarucTpaibHBIX
ceTeil nHpopMalMK O KBapTaJIbHBIX CETAX MOXKET He ObITh, a JJI OLIEHKH MOTeph Haropa B
MarucTpajsX JJOCTAaTOYHO 3a/1aTh OOOOIIEHHBIE PACXOAbl B TOYKAX MPUCOCTUHEHUS

KBapTaJIOB K MAarUCTPAIbHOMN CETH.

B onnonuHeliHOM u300pakeHMH He TpedyeTcs MNOJKIOYaTh OOO0OIIEHHbBIN
NOTPEOUTENh HA OTACIHPHOM OTBOJSIIEM Y4acTKe, KaK B Cliydae MpocToro norpedurens. To
€CTh B JTOT y3€J MOXET BXOAUTh W/WIM BBIXOAUTH JIF0OO€ KOJUYECTBO Y4YaCTKOB. ITO

IIO3BOJIACT 6BICTp0 u y,Z[O6HO, C MUHHUMAaJIBHBIM KOJINYCCTBOM HUCXOAHBIX JaHHBIX.
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MCTOMHMK 060G IWeHHEIe NoTpeSHUTEeNH

PucyHnok 9. Bapuanrtsl BKJII0UYeHHe 00001IEHHBIX MOTPeOuTe el
3aaBuiKKa

3aodeusicka — TO CUMBOJIBHBIN OOBEKT TEIUIOBOW CETH, SIBISAIOIIMNACSA OTCEKAIOIUM
YCTPOUCTBOM. 3aJBIKKa KpPOME IBYX PEXKHUMOB pPaOOTHI (OTKPHITA, 3aKPBITA), MOXKET
HaXOJUTHCS B IPOMEXKYTOUYHOM COCTOSIHMM, KOTOPOE ONPEAEISETCS CTENEHbI0 €€ 3aKPbITHUS.

[IpoMeKyTOUHOE COCTOSIHHME 3aIBH>KKH JIOJKHO OIPEAEIIATCS IPU €€ peKUME paObOTHI.

‘ <I OTKPBITA

N 3aKpbITa

Pucynok 10. YciaoBHoe n3o0pakeHune 3aIBUKKH

YcnoBHOE 0003HAYEHHE 3aMIOPHO-PETYIUPYIONIETO YCTPOHCTBA B 3aBUCUMOCTH OT

pexuma paboThI:

3anBIKKa B OJHOJUHEHHOM M300paKEHUU MPEICTABISETCS OJIHUM Y3JI0M, HO BO
BHYTPEHHEM MPEICTABICHUU B 3aBUCHUMOCTH OT 33/JlaHHBIX MapamMeTPOB B CEMAaHTHUUECKOU
0a3ze MJaHHBIX, MOXET OBITh YCTaHOBJIEHa Ha o0Ooux TpybompoBogax puc 3.10.

«OaHOMMHEWHOE U BHYTPEHHE MPEACTABICHUE 3aABUKKI.

] -

b—
p4

Pucynok 11. OxHoJinHeiiHOe U BHYTPEHHE NPeACTABJICHUE 32IBHKKHI
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IHepembruka

Ilepembluka — 3T0 CUMBOJIbHBIN OOBEKT TEIJIOBOW CETH, MOJETUPYIOIIUN Yy4aCTOK

MEXy MOJAIOIIUM U 00paTHBIM TPYOOIIPOBOAAMHU.

VYcioBHoe 0003HaUeHHE MNCPCMBbIYKM B 3aBUCUMOCTH OT PCKHMaA pa6OTI>I

IPEJICTABICHO HA PUCYHKE HHUKE.

OTKEPBITA

3daKpbIT4d

PucyHnok 12. YcioBHOe npeacraBiieHle MepeMbIYKH

[lepempluka MO3BOJAET CMOAEIUPOBATH YYACTOK, COCIUHSIOMIMN IMOJAIOIIUNA H

oOpaTHbIi TpyOOIIPOBO/IbL. B 3TOT y3€1 MOXKET BXOJIUTh U/UIIN BBIXOIUTD JIF000E KOJITMYECTBO

— =%

Pucynok 13. Ilepembiuka

YYaCTKOB.

Tak kak mepembluKa B OJHOJIMHEHHOM M300pakeHUH MPEICTaBICHA y3JIOM, TO IJIS
MOJICJIMPOBAHUS COEAMHEHUS MEXIy IMOJalolUM TpyOONpOBOJOM OJHOIO ydyacTKa H
o0paTHBIM  TpyOONPOBOJOM  JPYroro  ydacTka OJHOTO JJIEMEHTa  «II€PEeMBIUKay

HenocTaTouHo. [ToHamo0sTCs emie ABa y4acTka: OJWH TOJBKO MOJAIOIIHNM, APYTOH - TOJIHKO

00paTHBIH.

Pucynok 14. CoequHeHune Mexay MOAAIKUM TPYOONPOBOAOM OJHOI0 YYACTKA U 00PATHBIM
TPYOONPOBOAOM APYroro y4acTka
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HacocHast cranuus

Hacocnan cmanuus — CHMBOJIBHBIN OOBEKT TEIJIOBOU CCTHU, XapaKTepI/I3YIOHIPII>'IC§I

3a/laHHbIM HAIlOPOM WJIM HAIIOPHO-PACXOAHON XapaKTEPUCTUKON YCTAHOBIEHHOIO HAcOCA.

HacocHas ctaHimst B OTHOJIMHEHHOM M300paKCHUH TPEACTABISETCS] OJTHUM Y3JIOM.
B 3aBucumocTu 0T TaOJIMYHBIX MAPaMETPOB ATOTO y3J1a HACOC MOXET OBITh YCTAaHOBIICH Ha
MOJIAIOIIEM HJIM OOpaTHOM TPyOOINpPOBO/E, TUO0 HA 000MX TPYOOTPOBOaX OJHOBPEMEHHO.
Jlnist 3aianrs HanpaBJICHUS JEHCTBUS HACOCA B 3TOT y3€J TOJIBKO OJIMH Y4aCTOK 0053aTeIbHO

JAOJIDKCH BXOAWUTH U TOJBKO OAWH Y4aCTOK OJOJIKCH BBIXOJUTD.

Ot e P et

e an

Pucynoxk 15. HacocHas cranuus

Hacoc M0>xHO MoJennpoBath JByMsl crioco0amu: JIN0O Kak UAEaJbHOE YCTPOUCTBO,
KOTOpPO€ H3MEHSET JaBJleHHWE B TPyOONMpoBOJAE HA 3aJaHHYIO BEJIWYHHY, JHOO Kak

YCTPOICTBO, padoTarollee € YYETOM peajbHOM HalOpPHO-PaCXOJHOW XapaKTEPUCTUKHU

KOHKPETHOI'O Hacoca.

B mepBoMm ciyuae mpocTo 3a7aeTcs 3HaUCHHE HAmopa Hacoca Ha MOAAIOIIEeM W/UTU
obpatHOM TpyOomnpoBoje. Ecnu 3HaueHne Haropa Ha OJJHOM U3 TPyOOIIPOBOIOB PaBHO HYIIIO,
TO HACOC Ha 3TOM TPYOOIIPOBOJIe OTCYTCTBYeT. ECiu 3HaUeHNE HAarmopa OTPUIIATENHHO, TO 3TO

03HAYaeT, YTO HAacoc paboTaeT HaBCTPEeUy BXOMSIIEMY B HETO y4acTKYy.

H=10mn H=—10m
H=—10mn H=10mn
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Pucynok 16. [Ibe3omerpuyeckue rpadpuku
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Ha pucynke 16 BHAHO, Kak pa3jIMYHbIE HANPABJICHHUS YYaCTKOB, BXOJALIMX H
BBIXO[AIIMX M3 HAacOoCa B COYETAHMM C Pa3HBIMHU 3HAKaMW HAIOpa, BIUAIOT HA PE3yabTaT

pacuera, 0TOOpaKEHHBIM Ha Tb€30METPUUECKUX I'padUKax.

KOFH& 3a1a€TCA TOJIBKO 3HAYCHHE HAIlOpa Ha HACOCC, OHO OCTACTCA HCU3MCHHBIM HC

3daBUCHUMO OT IMPOXOAAIICTO 9€PE3 HACOC pacxoa.

Ecnu monenupoBath paboTy Hacoca ¢ yuetom ero QH XxapakTepucTHKH, TO CIeayeT

3aJIaTh PAacXo/Ibl M HAMOPHI HA TpaHUIaX pabodeil 30HbI Hacoca.

Hmax —

Hmin ‘x\\

Gmin Ghax
Pucynok 17. HanopHo-pacxoaHasi XapaKTepucTHKA Hacoca

[lo 3amaHHBIM [IBYM TOYKaM oOmpeaenseTcss mapadoiia ¢ MaKCHMyMOM Ha OCH
JaBICHUN, 1O KOTOPOW pacueT W OyAeT OmpeAessaTh Hamop Hacoca B 3aBUCHMOCTH OT
pacxoma. CienyeT OTMETHTh, YTO XapaKTEPHUCTHKA, 3aJaBacMasl TaKUM 00pa3oM, MOXKET
OTJIMYATHCS OT PEeabHOM XapaKTepUCTHKU Hacoca, HO B Ipeneiax pabodeil oOmactu obe
XapaKTEPUCTUKUA TPAKTHUYECKH COBMANAIOT. /I ommcaHusi HECKOJIBKUX TMapalljieNIbHO
paoTalmMX HACOCOB [OCTATOYHO 3alaTh HUX KOJMYECTBO, W  PE3yIbTHUPYIOIIAs

XapaKTEepUCTUKA OyAET oNpeseeHa IIPU pacueTe aBTOMaTHUECKU.

Tax kak Hamopkl Ha TpaHuIaX padodell 06racTu Hacoca 6epyTcst U3 CIIPaBOYHUKA U
BCET/JIa TOJIOKUTENIBHBI, TO HANpaBJICHHE JCWCTBUS TAKOrO Hacoca OYAET OINpeneisiThCs

TOJIBKO HAIIPaBJICHUCM BXOIAIICTO B Y3€JI y4aCTKa.

JApoccequpyromme ycTpoicTaa

Hpoccenupyroiye ycTpoicTBa B OJHOJIMHEUHOM MPEICTABICHUU SBJISIOTCA y3JIaMH,
HO BO BHYTPEHHEH KOJMPOBKE — 3TO JOMOJHUTEIbHBIE YYAaCTKH C MOCTOSHHBIM WU
NEepPEeMEHHBIM CONpPOTUBIEHUEM. B apoccenupyromumii y3en o0s3aTesIbHO JOJKEH BXOAUTH

TOJIBKO OWH Y4Y4aCTOK, 1 TOJIbKO OMH Y4aCTOK M3 y3JIa JOJIDKCH BBIXOJIUTD.
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Pucynoxk 18. /Ipoccesupyroiue ycTpoicraa

JApoccenbHas maiidoa

JIpoccenvhasn waitba — 570 CAMBOJIBHBIN 0OBEKT TEIIIOBOM CETH, XapaKTEPU3yEeMbIi
(buKCUpPOBaHHBIM COMPOTHUBIICHUEM, 3aBUCSALIUM OT AMaMeTpa maiosl. [IpoccenbHas maiida
UMEET JIBa peuMa pabOThI: BRIYHCIIIEMast U YCTaHABIMBaeMasi. Y CTaHABIIMBaeMas 1maida —
ATO HEPETYJIHUPYEMOE COMPOTHUBIICHUE, TO BEIUYMHA FaCUMOT0 1Iai0oi Harmopa 3aBUCHUT OT

KBaJipaTa, MPOXO/ISIIEro yepes maily pacxoja.

BeivHcnAEMan Wanba

| } YoTaHaBnuBaeMan Wainba

Pucynok 19. YcaoBHoe npeacrasiieHue maiobl

Ha PUCYHKE BUAHO, KaK MCHAIOTCA IIOTCPU HA Hla1716e, YCTaHOBHeHHOﬁ Ha 11oJaromem

TpyOOIpoBOiE, IPH YBEINUYEHUH PACXOa Yepe3 Hee B J[Ba pasa.
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Pucynok 20. XapakTepuCcTUKH JAPOCCEIbHbIX IAHO
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Peryasitop naBJjieHust

Pecynamop oOaeénenus - ycTpOWCTBO C NEPEMEHHBIM CONPOTUBIECHUEM, KOTOPOE
MIO3BOJISIET MOICPKUBATH 3aJaHHOE JIaBJICHHE B TPYOOIPOBO/IE B OTPEACICHHOM IUANa30He
U3MEHEHHUS pacxojia. Perynstop naBiaeHUs MOKET yCTaHABIMBATHCS KaK Ha MOJAOIIEM, TaK

1 Ha 00paTHOM TpYyOOIPOBO/IE.
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Pucynok 21. Peryasitop naBjieHus

Ha pucynke 21 noka3aHo, 4To pu yBEJIUYEHUH B J[Ba pa3a pacxoja yepes3 peryisarop,
YCTaHOBJICHHBIM B O0OpaTHOM TpyOOIPOBOJIE, NIaBJIEHUE B PETYIHUPYEMOM Y3JI€ OCTaeTCs

IHOCTOSAHHBIM.

BennurnHa CONpOTUBIIEHMS pErysTopa MOXET H3MEHAThCA B Ipelenax oOT
OECKOHEYHOCTH [0 COMPOTHBIEHHUS MOJHOCTHIO OTKPBITOrO peryinsropa. Eciau ycnoBus
paboThI CETH 3aCTABIISIOT PETYIIATOP MOJHOCTBIO OTKPBITHCS, TO OH HAUMHAET paboTaTh Kak

HEPEryJIUpyeMbli APOCCENUPYIOMINMA y3eIl.

PeryasiTop pacnoJjiaraemoro Hamopa

Pecynamop pacnonazaemozo nanopa — 310 CUMBOJBbHBIA OOBEKT TEIJIOBOW CETH,

MOJIJICPKUBAFOIINI 3a/TaHHBINA pacIioylaraeMblid HAImop mocie ceosl.

PaGora perymsTopa pacnonaraeMoro Hamopa aHallorMyHa paboTe perysisTopa
JIABJICHUSI, TOJIBKO B 3TOM CJIydae PEryJjsaTop cTapaeTcsl AEp:KaThb MOCTOSHHOW 3aJaHHYIO

BCIIMYHNHY pacIiojiaraCMoro Haropa.
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E perynaTop pacnonaraeMoro Hanopa Ha nogaoiem TpyGonposoje

E PEryNATOP pacnonaraemoro Hanopa Ha oGpaTHom TpyBonposoje

PucyHnoxk 22. Yci10BHOe npeacTaBJIeHHe PeryJjasiTopoB HAnmopa

Peryasitop pacxoaa

Pezynamop pacxoda — 3T0 CUMBOJIbHBIN O0OBEKT TETJIOBOM CETH, OEP>KUBAIOIININA

3aIaHHBIM IT1OJIB30BATCJICM PACXO0A TCIINIOHOCUTCIIA.

Perynsitop MOXHO yCTaHaBIMBaTh KakK Ha IMOAAlOlIEM, TaKk W Ha OOpaTHOM
TpybonpoBone. K pabore perymsaropa pacxoga MOXXHO OTHECTH BC€ CKa3aHHOE IIPO

PeryJsaTopsl JaBICHHUS.

ﬁ perynaTop pacxoda Ha nogatLlem Tpybonposoae

’l.‘ perynaTop pacxoaa Ha ob6paTHoM TpyBonposoae

PucyHnok 23. Yci0BHOe npeacTaBjieHle PeryJjasiropoB pacxoaa

B cymectByronmx 0a3zax maHHbix «ZULU» mpemycMaTpuBaroTCs CTaHIApTHBIC

XAPAKTCPUCTUKHU I10 IPUBCACHHBIM BBIIIC THUIIAM 00BEKTOB CUCTEMBI TEIJIOCHAOKCHHS.

CoctaB mHpOpMAIUKA TO KaXIOMY TUIY OOBEKTOB HOCUT KakK HWH()OPMaTHUBHBIN
Xapaktep (Hampumep: JUisi MCTOYHUKOB - HAaWMEHOBAaHUE MPEIIPUITHs, HaUMEHOBaHUE
UCTOYHHUKA, IJIs HOTpeOuTeNelt - aapec y3ia BBOJIa, HAUMEHOBAHKE y3J1a BBOJIA U T.1.), TaK U
HEOOXOIUMBIN ISl PYHKIIMOHUPOBAHMS PACUETHON MOJeNU (Hampumep: sl HCTOYHUKOB -
reojJie3uyeckas OTMETKa, pacueTHas TeMmIiepaTypa B MOAAIONIEeM TPyOOIpOBOJE, pacueTHas
TemrepaTypa XonoaHoi Bobl). [loigHoTa 3amonHenus 6a3bl JAHHBIX 110 TapaMeTpaM 3aBUCUT
OT HaJW4usl MCXOJIHBIX [JAHHBIX, MPEJOCTABICHHBIX 3aKa3uMKOM M OIPOIICHHBIMHU

CY6’beKTaMI/I CHCTEMBI TCINIOCHAOKEHHUS HACEJIEHHOIO ITYHKTA.

HpI/I JKCJIaHWU TMOJIB30BATECIIA, B CYIICCTBYIOIIUC 0asbl JaHHBIX IIO 00BEKTaM CETH

MOKHO ,[[06aBI/ITB JOITOJIHHUTCIIBHBIC ITOJIA.
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3.3. IlacmopTu3auusi ¥ ONHMCAHUE PACYETHBIX €IUHUI] TEPPUTOPUAILHOIO
JeJieHNsl, BKJII0YAas aIMUHUCTPATUBHOE

QHCKTpOHHaH MOACIb IIO3BOJACT HArJIAAHO Ha TOIIOOCHOBEC CCJIBCKOI'O ITOCCIICHUA
pasrpaHuiuTb W IMACIOPTHU3UPOBATH CIAHHHIBI TCPPUTOPHUAIBHOTO JCICHUA. Takumu

TpaHHULaMU TCPPUTOPHUAIIBHOTO JACICHUA MOTYT ABJIATHCA:

—  KaJacTpOBbIE KBapTaJbl;
—  TeIJIOCETEBbIe pailoHBlI;
—  IUIAHUPOBOYHBIE PAWOHBI;

- AIMUHHUCTPATUBHLIC paﬁOHBI .

CeTka palilOHUPOBAaHUsI, HAHECEHHAS B DJIEKTPOHHON MOJEIIHN, IT03BOJISIET NIPUBA3AThH
0a3y TaHHBIX, COCTOSIIYIO U3 CBEACHMI, BXOASIIMX B ACHOPT €AUHULIBI TEPPUTOPHUAIIBHOTO
JIeNIeHUs], K IUIOIaIHOMY OOBEKTY, OMPEIeNIIOEeMY IPaHuIlbl ATON enuHuIbl. [ paduuecku,

AIMUHHUCTPATUBHOC ACIICHUEC CCIIbCKUX MOCEJICHUM

3.4. T'mapaBiauyeckuii  pacyeT  TeIUVIOBBIX  ceTed  JI000W  CTemeHH
3aK0JIbLIOBAHHOCTH, B TOM 4HCJIe THAPABJIUYECKHH pacyeT MPU COBMeCTHOH padore
HECKOJIbKUX HCTOYHUKOB TeNJIOBOH JHEPTUH HA eIMHYIO TEeIJIOBYIO CeTh

TennoruapaBnuyeckuii pacyeTr mporpaMMmHO-pacueTHoro komiuiekca ZuluThermo
BKJIIOYAET B ce0sl NOJHBINA HaOOp (PYHKIMOHAIbHBIX KOMIIOHEHTOB U COOTBETCTBYIOIINE UM
UH(POPMAIIMOHHBIE CTPYKTYPHI 0a3bl TaHHBIX, HEOOXOIUMBIX JIJIsl TUAPABINYECKOTO pacyera

U MOJCIIUPOBAHUS TCTIJIOBBIX ceTeit.

Pa3M€pHOCTB PACCYHUTBIBACMBIX TCIIJIOBBIX ceTeﬁ, CTCIICHb UX 3aKOJIBIIOBAHHOCTH, a

TaKXKC KOJINYCCTBO TCIIIIOMCTOYHUKOB, pa6OTaIOIJ_[I/IX Ha O6H_[y10 CCTh - HC OI'PaHHUYCHBI.

[locne co3maHusi pacuyeTHOM MaTeMaTHuecKoW MojAeNnu ceTd U (OpMUPOBAHUS
NacIOPTU3ALUN KaXA0ro 00BEKTa CETH, B MOTYYUBIICHCS FIEKTPOHHON MOJIENIN MOCEICHUS

MOT'YT BBIIIOJIHATBCA Pa3JIMUYHBIC TCINIOTHAPABINYCCKUEC paCUCTEI.

Pacuer cucrteM TEMJIOCHAOXKEHUS MOXET MPOU3BOAMTHCA C YYETOM YTEUeK U3
TEIJIOBOM CETHU M CUCTEM TEIJIONOTPEOIEHHS, a TAK)KE TEIUIOBBIX NOTEPh B TPYOONpPOBOIax
TEIUIOBOM ceTH. PacyeT TemjgoBbIX MOTEPh BEAETCS JUO0 O HOPMATUBHBIM MOTEPSM, JIUOO

10 (PaKTUIECKOMY COCTOSIHUIO U30JISIINU.

Pe3ynpTaThl pacueToB MOryT ObITh 3KcmopTupoBaHbl B MS Excel, Harmsano

MMpeaACTaBJICHbI C IIOMOMIBIO TEMaTHUYECKOMU pPacKpaCKu MU IIbE30OMCETPHUUYCCKUX Fpa(bHKOB.
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Kaprorpaduyeckuii marepuan u cxema TEIUIOBBIX CETe MOXKeT ObITh OdopMIIeHA B BHUJC

JAOKYMCHTA C UCIIOJIb30BAHHUCM MAKCTA IICYaTU

B mnacrosimee Bpemsi B coctaB pacuetoB [IPK Zulu Thermo Bxomut 6 THMHOB

THAPAaBIMYCCKOro pacyeTra:

. HaJaJ04YHbIN PACUeT;

. IIOBEPOYHBIN PacCyerT;

. KOHCTPYKTOPCKHUH pacyer;

. pacydeTr TeMrnepaTypHoro rpaguka;

. pacyeT HaJeKHOCTH;

. pacyeT HOPMATUBHBIX IIOTEPH TEILIA YEPE3 U3OJISLUIO.

HananouyHblil pacyer TENJIOBOM CeTH

[lenpro HaNMagOYHOTO pacuera sBJISETCS obOecrieueHue morpedureneit pacueTHBIM
KOJIMYECTBOM BOJIbI U TEIJIOBOH 3Hepruu. B pesynbpTaTe pacueTa ocyliecTBiseTcs moadop
AJIEBATOPOB MU HX COINEJ, MPOU3BOAMUTCS PACUET CMECHUTENBbHBIX U JPOCCEIUPYIOLIUX
YCTPOMCTB, ONpENensieTcs] KOJUYECTBO M MECTO YCTAaHOBKHM JpOCCENIbHBIX Mmaib. Pacuer
MOXET TPOU3BOAUTHCA TMPU H3BECTHOM pAacIoiaraéMOM HAamope Ha HCTOYHUKE U €ro

ABTOMAaTHYCCKOM noz[6ope B CJIy4dac, €CJIM 3a1aHHOT0 HaIlopa HCAOCTATOYHO.

B pesynbTare pacueTa onpeAenstoTcs pacXosl U MOTEPU HAOPa B TPyOOIIPOBOAAX,
Haropsl B y3J1aX CETH, B TOM YHCJIE pacrojaraéMble Halopsl y noTpeduTenel, TemMmneparypa
TEIJIOHOCUTEIS B y3J1aX CETHU (IIPHU yueTe TEIJIOBBIX IOTEPH), BEIUYUHA U30BITOYHOTO HAaIlopa

y nmotpedureseil, TeMiepaTypa BHyTpEHHETO BO3TyXa.

JHpoccenupoBanue U30BITOYHBIX HAMOPOB HAa a0OHEHTCKUX BBOJAAX MPOU3BOJIAT C
MOMOIIBIO COTICNT JJICBATOPOB M JPOCCENBHBIX TmMait0. JlpoccenbHble MmaliObl Tepen
a0OHEHTCKMMHU BBOJIAMU YCTAHABIIMBAIOTCS aBTOMATHUYECKH Ha IMOJAAIOIIeM, 0OpaTHOM WU
oboux TpyObOmpoBOJaX B 3aBUCUMOCTH OT HEOOXOJMMOTO JIJISi CHCTEMbI THIIPABIHMYECKOTO
pexuma. [Ipu paboTe HECKONbKUX UCTOYHUKOB Ha OJIHY CETh ONpEEsieTCs pacipeiesieHue
BOJbl M TEIUIOBOM SHEpPruu Mexnay wuctounukamu. l[logBogutcs OanaHc 1o Boae u
OTMYIIEHHON TETUIOBOM DHEPTrHUei MeXAy MCTOYHMKOM M MoTpedutensmu. Onpeaenstorcs
NOTPEOUTENIM U COOTBETCTBYIONIMM MM HCTOYHHK, OT KOTOPOTO JIaHHBIE IMOTPEOUTEIH
MOJIy4YaloT BOJY U TETIOBYIO SHEPTHIO.
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IToBepo4YHBIN pacyeT TENJIOBOM CETH

[lenpto MOBEPOUHOTO pacyeTa sBISETCS ompeneieHue (HaKTHUECKHX Ppacxol0B
TEIJIOHOCUTEJISI HA YYacTKaX TEIUIOBOM CETH U Yy MOTpPEeOUTeNei, a TaKKe KOJIMYECTBE
TEIUIOBOM SHEPruu, MOJIy4aeMoW MOTpeOuTeneM NpU 3aJaHHOW TemiiepaType BObl B

MoJarouIeM TpyOOIIPOBO/I€ U PACoIaraéMOM HAope Ha UCTOUYHHKE.

CoznanHasi MaTeMaTHuecKass MMUTALMOHHAs MOJENIb CUCTEMBbI TEIJIOCHA0KEHHUS,
CIIy’Kalas JJIsl pelIeHusl IOBEPOYHOH 3aa4M, [T03BOJIAECT aHAJU3UPOBATH TUAPABINYECKUN U
TEIJIOBOM PEXHUM PabOThl CUCTEMBI, @ TaK)K€ MPOTHO3UPOBATh U3MEHEHHE TEeMIIepaTypbl
BHYTPEHHEr0 BO3Ayxa y mnorpedurteneil. PacyeTsl MOT'YT MPOBOJIUTHCA MPHU Pa3IUUHbIX
UCXOIHBIX JaHHBIX, B TOM YHCJIC AaBapUMHBIX CUTyalUsAX, HAIPUMEDP, OTKIIOYECHHUU
OTZENIbHBIX YYaCTKOB TEILUIOBOM CETH, MEpeNadd BOJBI M TEIJIOBOM SHEPTrUU OT OJHOTO

HMCTOYHHKA K IPYTOMY IO OJTHOMY M3 TPyOOIIPOBOJIOB U T.JI.

B pesynbrare pacuera onpenenstoTcs pacXobl U MOTEPU HAMopa B TPyOOIpOBOIAX,
HATIOPHI B y3J1aX CETH, B TOM YHCII€ pacrojiaraeMble HAaIoOphl y IOTpeOuTeNnel, Temneparypa
TEIJIOHOCUTEIIS B y3JaX ceTd (MpH ydeTe TEIJIOBBIX MOTEPb), TEMIIEpaTypbl BHYTPEHHETO
BO3/lyXa y MOTpeOUTeneid, pacxoabl U TEMIIEpATyphl BOJBI Ha BXOJI€ M BBIXOJIE B KaXIYIO
cuctemy terionotpednenus. Ilpu paboTe HECKONBKUX MCTOYHUKOB HA OJIHY CETh
ONpeAensieTcsl pacnupeieieHue BOAbl W TEIUIOBOM SHEPIHUM MEXIAY HCTOYHUKAMU.
[TonBoguTcst GanmaHC MO BOJE W OTHYIIEHHON TEIJIOBOW SHEPrued MeXJy MCTOYHHKOM U
notpedutensiMu. OnpenensoTcss MOTPEOUTEIM U COOTBETCTBYIOIIMI UM HCTOYHHK, OT

KOTOPOTO JIaHHbIE MOTPEOUTEHN MOTYUYal0T BOAY U TEIUIOBYIO SHEPTHIO.
KoHcTpyKTOpCKHH pacyeT TenJI0BOM ceTH

[lenpt0  KOHCTPYKTOPCKOTO  pacueTra  SIBISETCA  ONpEACNICHHE  JIUaMETPOB
TpyOONPOBOIOB TYMMKOBOM M KOJIbLIEBOW TEIMJIOBOM CETH MPH MPOMYCKE O HUM PAaCYETHBIX

pacxoa0B IIpH 3aJaHHOM (I/IJ'H/I HeI/I3BeCTHOM) pacnojaracMomM Harmope€ Ha UCTOYHUKCE.

JlanHast 3ajada MoOXeT OBbITh HCIIONb30BaHA TMpPU BbIJAaye pa3pelieHus Ha
MOJIKJIFOUEHNE TOTpeOuTeNell K TEIJIOBOM CETH, TaK KaK B KAa4eCTBE HMCTOYHHUKA MOXKET
BBICTYIIATh JIFO00M y3€l CUCTeMBI TEIJIOCHA0XKEH U, HallpUMep, TersioBas kamepa. s 6onee
rHOKOTO peIieHUs JaHHOW 3aJa4d TMPEAyCMOTPEHAa BO3MOKHOCTh WM3MEHEHHsI CKOPOCTH
JBIDKEHHST BOJbI MO ydacTKaM TEIUIOBOM CETH, YTO MPUBOJUT K M3MEHEHHUIO JUAMETPOB

TpyOOIPOBO/Ia, @ 3HAYHT M PACIONIATaeMOT0 HAOpa B TOYKE MOAKITIOYCHHS.
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B pesynbrate pacuera ompeaemnsioTCs TUaMeTphl TPYOONPOBOIOB TEIIOBOM CETH,
pacronaraeMblii Hamop B TOYKE MOJKIIOYEHHUS, PacXojipl, IMOTEPU HAIopa U CKOPOCTH

JBUKEHUS BOJIbI HA Y4acTKaX CETH, paclioylaraéMble HaIopbl Ha MOTPEOUTENAX.
Pacyer TemMneparypHoro rpaguka

Ilensto pacuera sBISETCSA ONPEAEICHHNE MUHUMAIBHO HEOOXOIUMOMN TeMIepaTypbl
TEIJIOHOCUTENIS Ha BBIXOJE U3 UCTOYHHUKA ISl 0OecleueHUs y 3aJaHHOTO IMOTPeOuTes

TEMIIEPATypPbl BHYTPEHHETO BO3AyXa HE HUKE PACUECTHOM.
Pacuer HageKHOCTH

Llenpto pacuera sIBISIETCS] OLIEHKA CIIOCOOHOCTH JIEUCTBYIOIIUX M MPOEKTUPYEMBIX
TEIUIOBBIX CETEe HAJEeKHO oOecreynBaTh B TEUEHUE 33JaHHOTO BPEMEHU TpeOyemble
peXHUMBI, TapaMeTpbl M KAdeCTBO TEIUIOCHAOXKEHUS KaKJIOro TIMOTpeOuTeNs, a TaKke
000CHOBaHHE HEOOXOIUMOCTH W TPOBEPKU HPPEKTUBHOCTU peanu3aluid MEpONpUsTHH,

MOBBIIIAIOIIUX HAIE)KHOCTh TEIIOCHAOKEHUS MMOTPEOUTENEH TeTNIOBON YHEPTUH.
Pacuer HOpMATHBHBIX MOTEPH TEIJIA Yepe3 U30ISIIUI0

[lenbro TaHHOTO pacyeTa SABJISETCS ONMPEAECICHUE HOPMATHUBHBIX TEIJIOBBIX MOTEPh
yepe3 M30JLUI0 TpyOOonmpoBoAoB. TerIoBble MOTEPU ONMPEAENSIIOTCS CYMMAapHO 3a TOJ C
pa3z0buBKoii o Mecsmam. [IpocMoTpeTs pe3ynbTaThl pacueTa MOXKHO KaKk CyMMapHO 1O BCel
TEIUIOBOM CETH, TaK W MO KaXJOMYy OTAEIBHO B3ATOMY HCTOYHHMKY TEIIOBOM DHEPIUU U
KaX7aoMy IeHTpaibHOoMYy TeruioBomy mnyHKTY (L[TII). Pacuer moskeT OBITh BBINOIHEH C

Y4€TOM MOIPABOYHbBIX KOI(DPHUIIMEHTOB Ha HOPMBI TEIJIOBBIX OTEPb.
Pe3ynbTaThl BEIOTHEHHBIX PACUE€TOB MOXKHO 3KcniopTupoBath B MS Excel.

3.5. MogeanpoBanue BceX BH/IOB IepeKJIIOYEHHIl, OCYIIECTBJIsIeMbIX B
TEeIJIOBBIX CeTSAX, B TOM 4YHCJe IMepPeKJIYeHNH TeII0BbIX HArPy30K MexKAy
UCTOYHMKAMH TeIJI0OBOH IHEePruun

[Iporpammuoe  obecriedenne [IPK  ZuluThermo  mo3Bomsier  mpoBOIUTH
MOJICTUPOBAHUE BCEX BHUJOB IMEPEKIIOUCHUN B «THApaBIUYecKor monenn» cetu. CyThb
3aKJIIOYAeTCs B ABTOMATUYECKOM OTCJICKUBAHWHM MPOTPAMMON COCTOSIHUSI 3allOpHO-
PETYIHMPYIOLIEH apMaTyphbl  HACOCHBIX arperatoB B 0a3e IaHHBIX OMMCAHKS TEIIJIOBOW CETH.
JIroboe mepeKIIoYeHne Ha CXeMe TEeIJIOBOM CEeTH BIeYeT 3a co00il aBTOMaTHYECKOe
BBITIOJTHEHUE THJIPABIUYECKOTO pacueTa, W, TaKUM 00pa3oM, B JOOOW MOMEHT BPEMCHH

IIOJI30BATENb BUIAUT TOT THUAPABIMYECKUN PEKHUM, KOTOPBIH COOTBETCTBYET TEKYLIEMY
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COCTOSIHUIO BCEH COBOKYITHOCTH 3aIIOPHO-PETYJIMPYIOIIEH apMaTypbl U HACOCHBIX arperaTtoB

Ha CXEME TCILIOBOM CETH.

[lepexmtoueHust MOTYT OBITh KaK OJMHOYHBIMH, TaK M TPYNIOBBIMH, IS JIFOOOM

BbIOpAaHHOM (TOMEYEHHON) COBOKYITHOCTH MEPEKII0YAEMBIX JJIIEMEHTOB.

I[JIH HACOCHBIX arperatoB M UX Tpylnir B MOACIIN JOCTYIIHbBI HCECKOJIBKO BHUIOB

IIEPEKIIIOYECHUN:
. BKJIIOUCHHE/BLIKJIIOUCHUE;
. JPOCCETMPOBAHUE;
. W3MCHCHHE YaCTOThI BpAIICHUS TIPUBO/IA.

3aIBIKKH THTIA «JIPOCCEITbY», TOMUMO JIBYX KPAHUX COCTOSTHUM (OTKPBITA/3aKPhITA),
MOTYT UMETh MTPOMEKYTOUYHOE COCTOSIHUE «IIPIKaTay, OMpeesiieMoe B JU0O0 B MPOIEHTAX
OTKpBITHSl KJIanaHa, Ju00 B uucie 000poTOB mToKa. [Ipy 3TOM COCTOSIHMM 3aaBHIKKa
MOJICIIUPYETCS CBOMM THUIAPABIMYECKAM COMPOTUBICHUEM, PACCUMTAHHBIM IO MACIOPTHOM

XapaKTCPUCTHUKE KJIallaHa.

[Ipn n1060M NEPEKITIOYEHUH HACOCHBIX arperaToB B HACOCHOW CTAHIMM WJIM Ha
UCTOYHUKE  aBTOMATHMYECKHM  IMEPECUUTHIBAETCS ~ CyMMapHash  pacxoJHO-HaropHas

XaApaKTCPUCTHUKA BCcel COBOKYIIHOCTH pa60TaIOIJ_II/IX HaCoOCOB.

Jlnst perynsiTopoB JaBICHUS M pacxoja MEPEKIIOYEHUEM SIBISETCS H3MEHEHHE

YCTaBKH.

Jlnist moTpeOuTeneit mepekIroYeHneM SBISIETCS JTI000€ U3 CIEAYIONINX AeHCTBU:

. BKJIIOYEHHE/OTKIIFOUEHNE OJJTHOT'O WJIM HECKOJBKUX BHUJIOB TEIJIOBOM HArpy3KH;
. OTpaHUYEHUE OAHOTO WIIM HECKOJIIBKAX BHJIOB TEINIOBOM HArpy3Ku;
. U3MEHEHHE  TeMIIepaTypHOro rpaduka WiIM  yJIElbHBIX  PAacXo/0B

TEILIOHOCHUTEJIS 110 BUJIaM TEIJIOBOM Harpy3KHu.

[IpenycmoTpeHa reHepanus CreruaibHbBIX OTYETOB 00 OTKIIFOUEHHBIX/BKIIOYCHHBIX
a0OHEHTaX W ydyacTKax TEIUIOBOH CETH, COCTOSHHE KOTOPBIX HM3MEHUJIOCh B PE3yJbTaTe
MOCJIEIHETO MPOU3BEICHHOIO €IMHUYHOIO WJIM TPYIIIOBOrO MEPEKIIOYEHUA. DTH OTUYETHI

MOTYT COJIEpKaTh JH00YI0 HH(PopMaInio 00 ITUX 00BEKTAX, COACPKANTYIOCS B 0a3€ TaHHbIX.
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Pexum TUAPABINYCCKOT0 MOJACIUPOBAHUA ITO3BOJIACT OIICPATUBHO IMOJIYYATh OTBCTHL
Ha BOIIPOCHI THIIA «Yto 6y,IICT, ecnu...?» D10 JacT BO3MOXHOCTDH 130eKaTh ONMIMOOYHBIX

JEUCTBU NPU PETYIUPOBAHUU PEKUMA U NIEPEKIIIOUCHUAX Ha PEAIbHON TEIJIOBOM CETH.

[Togcucrema rupaBINyYECKUX PAcCUYE€TOB MO3BOJISET MOJAEINPOBATH IMPOU3BOJIBHBIC
pPEXKUMBI, B TOM YUCJIE aBapUMHBIC U NEPCIEKTUBHBIE. | MIpaBauyeckoe MOIEIUpOBaHUE
IPEANOJAaracT BHECEHHE B MOJEIb KaKHWX-TO H3MEHEHHHM C I€JIbI0 BOCIPOM3BEICHMS
PEKUMHBIX IOCIEACTBUNA OTUX H3MEHEHMHM, KOTOPBIE HCKa)XalOT pEajbHbIC [aHHBIE,

OIMUCBIBAIOIIUE SKCINTYATHPYEMYIO TCINNIOBYIO CECTh B €€ TCKYIIIEM COCTOSHHH.

[ToxcucreMa ruipaBIMYECKUX PACUETOB COAEPKUT CHEIMAIbHBIN HHCTPYMEHTApUH,
NO3BOJISIFOIIMM 171 LIeJI€ MOJIETTMPOBaHUs CO3/1aBaTh M aJIMMUHHUCTPUPOBATH CIIEIUAJIBHBIC
«MozeNbHbIe» 0a3bl — HA0OPHI TAHHBIX, KIOHUPYEMbIX M3 OCHOBHOW (KOHTPOJBHOM) 0a3bl
JTAHHBIX OMUCAHMS TEIJIOBOM CETH, Ha KOTOPBIX MPEAyCMaTPUBACTCS POU3BEICHUE JTIOOBIX
MaHUNYJAUUNA 0e3 pUcKa UCKAa3UTh WIM MOBPEIUTh KOHTPOJbHYIO 0a3y. JlaHHBIH MEXaHU3M
TaKXke 00ecreuyrnBaeT BO3MOXKHOCTh OCYIIECTBICHHS CPAaBHUTEIBHOTO aHAIN3a Pa3iIUYHBIX
peXUMOB pabOTHI TEMJOBOW CETH, pEaTM30BAaHHBIX B MOJEIbHBIX 0azax, Mexay coboi. B
YaCTHOCTH, HAIJIJHBIM aHaJUTHYECKUM HHCTPYMEHTOM SBIISIETCSI CPABHUTENIbHBIN
IbE30METPHUECKUH rpaUK, Ha KOTOPOM INPUBOASTCS U3MEHEHUS THAPABIMYECKOT0 PeXUMa,
IIPOU30LIEIIEE B PE3YJIBTATE TEX WIM UHBIX MAHUITYJISIIIUIA.

3.6. Pacuer 0aj1aHCOB TEIJIOBOW YHEPIrUM MO UCTOYHUKAM TEIJIOBOH YHEPrUu
U 110 TEPPUTOPUAIHLHOMY NPU3HAKY

Ilenpr0 maHHOrO pacuyera SBIAETCS pPacyeT CYLICCTBYIOIIMX M IEPCIEKTHBHBIX
noTpeOHOCTEH B TEIIOBOM SHEPTrHHM MOTpeOuTeNnel B KaXJA0M CyOBEKTE OKpYra, C IIeNbIO
YCTAHOBJICHUSI JIOJM IOJE3HOr0 OTIYCKAa TEIUIOBOM HEPrMU B CE€Th M 3HAYEHUM NOTEPh

DHEPIUH.
Pe3ynbTaThl BHIIOJHEHHBIX Pacue€TOB MOXKHO 3KcniopTupoBath B MS Excel.

3.7. Pacyer mnorepp TeIJIOBOW 3JHEPruM 4epe3 H30JIALMI0 U € YTe4KaMH
TeNJIOHOCHTeJIsl

[lenpro JaHHOTO pacyeTa SBJIAETCS ONPENEICHNE HOPMATUBHBIX TEIUIOBBIX IMOTEPh
4yepe3 M30JLUI0 TpyOOonpoBOOB. TeIuloBble MOTEPH ONPENENAIOTCS CYyMMapHO 3a IO C
pa36uBKoii Mo Mecsmam. [IpocMoTpeTs pe3yapTaThl pacyeTa MOXHO KaK CyMMapHO IO BCEi

TEIJIOBOM CCTHU, TaK W IIO0 KAXAOMY OTACIBbHO B3SATOMY HCTOUYHHUKY TEMJIOBOM OHCPTUN U
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KaXIOMY LeHTpaibHOMY TemioBomy NyHKTY (LITII). Pacuer moeT ObITh BBINOJIHEH C

YUCTOM IIOIIPAaBOYHBIX K03(1)(1)I/IHI/I€HTOB Ha HOPMbI TCIIJIOBBIX ITIOTCPb.

IIpocmoTpeTs pe3ynbpTaThl pacyeTa MOKHO KaK CYMMAapHO 110 BCEM TEILNIOBOM CETH,
TaK M 1O KaXJOMy OTIEIbHO B35TOMY MCTOYHHUKY TEIUIOBOW DSHEPIUU U KaXIOMY
neHTpagpHoMy TermoBoMy mnyHkry (LITII), a Ttaxke 1o pas3inyHbIM BJIAAENIbLIAM

(GamaHcoaepkaTeNIsiM) Y4aCTKOB TETNIOBOM CETH.

B03MOHO KONIMpPOBaHUE UCXOAHBIX JAHHBIX OT OHOro ucrounuka uinu LTI cpasy
BceM oObekTaM, oTaenbHo uctounukam, LITII mo xkontypy ortomnenus mwnu I'BC. Taxxke
Pe3yNbTaThl BBHIMOJHEHHBIX PacyeTOB MOKHO MOCMOTpETh AKcnopTupoBaTh B MS Excel. Ha
pucyHke 24 npuBeeHBl pe3yibTaThl pacueTa IoTEPh TEIIOBOM 3HEPTHH Yepe3 U30JSALUI0 U

C YTCUKaMHU TCIIJIOHOCUTCIIA.

Pacuer HopMaTHEHBIX TENNOBLIX NOTEPL n
B- Tennosas ceTb Mpaguir Cpeareronossie P T erD C S
|- KomensHan ME 1 THE -26.0 Teo 950 Twe BB Trpem |20 = =
p-utn-3 Tnoa [150.0  Tes 200 Troa 520  Troae [10.0 =
..... I.ulm :13 e Tof 0o Toth 190 (®) CyrnaapHsie no noacer
. ofp ofip .
LUTN -1 (FBE) (D) Mo aaHrary yzny
- UTn -2 A Nonpasousssi ko3 SEUUHEHT Ha HOPME TENAOBSIX NOTERL B nagenbuer
----- uTn -2 recj
A Puccrue saronosku e otuere (Bce enagentus) i
N. Mpo.. Tes |Trp |Trnoa |To6p |Txe | Qnoa Mkan| Qobp Mkan Gyt noa T |QyT_noa ... GyT_o6p T | QyT_obp ...| GyT_noT T | QyT_noT ...
‘0 744 78 00 1026 542 50 967 415 186.2 182 152.0 94 3208 187
neo 78 00 60D 00 50 0D 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pespane 0 672 78 00 1026 542 00 §&74 374 168.2 17.3 1734 54 2897 208
nao 78 00 &0 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mapr O 744 -39 00 91 505 00 880 w7 187.7 17.3 1524 57 3208 16.3
nao -39 00 600 00 00 0O 00 0.0 0.0 0.0 0.0 0.0 0.0
Aopere O 720 31 00 728 435 00 694 298 1839 134 186.7 81 3104 15.8
nao 31 00 600 00 OO0 OO 00 0.0 0.0 0.0 0.0 ) 0.0
Mat 0 4 98 00 537 30 00 03 0.1 10 0.1 10 0.0 3208 16.3
N 740 9% 00 600 00 00 G&G6 15.8 150.4 114 193.7 0.0 0.0 0.0
Wore o0 150 00 379 292 00 00 0.0 0.0 0.0 0.0 0.0 304 15.8
n 720 150 00 600 00 00 648 15.4 185.3 111 188.5 0.0 0.0 0.0
Mo ne ] 178 00 287 24% 00 0O 0o 0.0 0.0 0.0 0.0 3208 163
N 744 178 00 600 00 00 669 159 1915 115 1947 0.0 0.0 0.0
deryer O O 160 00 347 278 00 00 00 0.0 0.0 0.0 0.0 3208 163
n 744 160 00 600 00 0.0 66.9 1539 191.5 115 1547 0.0 0.0 0.0
Centafips O 700 105 00 505 346 00 454 212 181.0 3.1 182.2 B3 3104 15.8
n zo 109 00 600 00 00 1.8 04 51 0.3 52 0.0 0.0 0.0
Owrefpe O 744 49 00 678 415 00 E74 289 150.6 128 1831 3.0 3208 16.3
nao 45 00 600 00 00 0.0 [111] 0.0 0.0 0.0 0.0 0.0 0.0
HosBpe O 720 03 00 823 470 00 772 31 1825 150 186.4 88 3104 15.8
nao 43 00 &0 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Oewatipe O 744 50 00 957 516 00 305 &8 187.3 17.8 1923 93 3208 16.3
nao 50 00 &0 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Wroro: 8935 3318 22327 1669 22764 6.7 37766 2007

TECIJIOHOCHUT CJIsA

3.8. Pacuer nmoka3sareJieii HaJe:KHOCTH TEILJIOCHAOKEeHHS

PucyHnok 24. Pe3yabTarhl pacyera norepb TelJ0BO SJHEPrUM Yyepe3 U300 U ¢ YTeYKaMu

Llenbro pacyera sSIBISETCS OLIEHKA CIIOCOOHOCTH JCUCTBYIOMIMUX U MPOEKTHPYEMBIX

TEILUIOBBIX CETEeM HaJEKHO oOecrieynBaTh B TEUECHHUE 3alaHHOI'0 BPCMCHU Tpe6yeMI>Ie

PCXKUMBI, IIapaMCTpbl M Ka4YCCTBO TEIJI0CHA0KECHMS KaXJa0ro HOTp€6I/IT€J'I$[, a TakKKC
26



000CHOBaHHE HEOOXOIMMOCTH W TPOBEPKH IPPEKTUBHOCTH PEATUANUN MEPOTPHUSITHI,

IMOBBIIIAIOIMMNX HAACKHOCTDH TEIJI0CHAOKCHHMS HOTpe6I/ITeJ'Ief/‘I TEILIOBOM OHCPIUMU.

OneHka HaJIe)KHOCTHU TEIJIOBBIX CETEM OCYILECTBIISAETCS M0 Pe3yJbTaTaM CPaBHEHUS
pacyeTHBIX 3HAYEHUI MOKa3aTesied HaJle)KHOCTU C HOPMHMPOBAHHBIMM 3HAYEHUSMH 3THUX

MOKa3arejged B COOTBETCTBUH C mosioxkeHusamu . 6.28 CHull 41-02-2003.

O6ocHOBaHME HEOOXOJUMOCTH  pealM3allid  MEpPONpPUSTHHA, IMOBBIILAIOIINX
HA/IeKHOCTh TEIUIOCHAOKEHUS TOTPEeOUTENe TEMIOBOM HSHEPruH, OCYLIECTBISETCS IO

peE3yiibTaTaM KauCCTBCHHOI'O aHAJIN3a MOJYYCHHBIX YHCJICHHBIX 3HAYCHHH.

[TpoBepka 3¢ hexTHBHOCTH peanu3alu MEPONPUSITHH, MOBBIIIAIOIINX HAJACKHOCTD
TEIUIOCHAOKEHHsI  MOTpeOuTeNneil, OCYyIIECTBISETCS TyTeM CpaBHEHUS  HCXOIHBIX
(MONMy4YeHHBIX [0 peanu3aluy) 3HAYEHUM T[OoKa3aTesled HaJAEeKHOCTH, C pacyeTHbIMU
3HAUYECHUSIMHU, TOJIYYEHHBIMU IIOCJI€ peaju3aluu (MOJIEIUPOBaHUSA peaIu3alu) 3TUX
MEPONPHUITHUH.

3.9. I'pynnoBbie U3MEHEHUS XAPAKTEPUCTHK 00HEKTOB (Y4ACTKOB TEIJIOBBIX

ceTeil, morpeduTesieil) MO 3aJaHHBIM KPUTEPUSIM C LeJbI0 MOJAEJMPOBAHUS
Pa3JIMYHBIX NEPCHEKTHBHBIX BADUAHTOB CX€M TeIUIOCHADKEeHH I

JlaHHBIA MHCTPYMEHT NMPUMEHUM JJIsl pa3JIMYHBIX 1IeJIed U 3a/1ay TUAPABINYECKOTO
MonenupoBanus. OCHOBHBIM TpeAHAa3HAYEHHEM SBISETCS KaauOpoBKa pacdeTHOU
TUAPABIMYECKON MOJIEIN TEIIOBOM ceTu. TpyOompoBOIbl peaibHOM TEIJIOBOM CeTH BCeraa
UMEIOT (U3NYECKUE XaApPaKTEPUCTHUKH, OTIUYAIOIIUECS OT TMPOEKTHBIX, B  CHIY
OPOUCXOJAUIMX BO BPEMEHHM U3MEHEHHUW - KOPPO3UM U BBINAJEHUS OTJIOKEHH,
OTpaXKaroUIMXCsd Ha W3MEHEHMHM SKBUBAJICHTHOM IIEPOXOBATOCTM U  YMEHBIICHHUU
BHYTPEHHEr0 JUaMeTpa BCIEACTBUE 3apacTaHMs. OTH H3MEHEHHUS BIMSIOT Ha
TUIPABINYECKUE COMIPOTUBIIEHUS YYaCTKOB TPyOOIIPOBOAOB, U B MacIITabax TEMJIOBOM CETH
3aHEBCKOTO TOPOJCKOrO IIOCENEHMs] 3TO IPUBOAUT K 3HAYUTENIBHBIM PACXO0XKIECHUAM
pe3yNbTaTOB TUAPABIMYECKOTO pacuera [0 «IPOEKTHBIM» 3HAYEHUSIM C DPEabHBIM
TUAPABINYECKUM PEXUMOM, HAOIIOJaEMBbIM B SKCILTyaTHpyeMoi TerioBoit cetu. C apyroit
CTOPOHBI, U3MEPUTH JEHCTBUTEIbHBIEC 3HAUEHUS IIIEPOXOBATOCTEN U BHYTPEHHUX JTUAMETPOB
YYacTKOB JCHCTBYIOIIEH TETJIOBOW CETH HE MPECTABISIETCS BO3MOMXHBIM, TTOCKOJIBKY 3TO
noTpeOoBano Obl MACCOBOTO BCKPBITHUS TPYOOIIPOBOIOB, YTO BpsiA U peann3yemo. [loatomy
OTH 3HAYEHHUS MOYKHO JIMIIb KOCBEHHBIM OOpa30M OLIEHHTh HAa OCHOBAaHUU CpPaBHEHUS

peanbHOrO (HAOIIOAEMOT0) THIPABIMYECKOTO pPEXHUMa C pe3ylbTaTaMd pacyeToB Ha
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FHHpaBHH‘IeCKOﬁ MOJICJIN, 1 BHCCTHU B PACUHCTHYIO MOJICJIb COOTBCTCTBYIOIIHEC ITOITPABKH. B

9TOM, B IICPBOM HpI/I6J'II/I)K€HI/II/I, " COCTOMUT IIpoLCCC KaJ'II/I6p0BKI/I.

NHCTpyMEHT  TIpyNIIOBBIX  ONEpAllMi  IIO3BOJSET  BBINOJHUTH  HM3MCHEHME
XapaKTEPUCTUK Il NMOJAMHOYKECTBA yYaCTKOB TEIUIOBOW CETH, ONPEAEIIIEMOro 3aJaHHBIM

KpUTEpHEM 0TOOpa, B YaCTHOCTH:

. 1o Bceil 0a3e TaHHBIX OMKMCAHUS TEIJIOBOU CETH;

. 110 OJHOM M3 CBSI3HBIX KOMIIOHEHT TEIJIOBOM CETH (TEIJIOBOI 30HE HCTOYHUKA);

. Mo  HEKOTOpoW rpaduueckoit  oOnacTu, 3aJaHHOM  TPOU3BOIBHBIM
MHOTOYTOJIbHUKOM;

. BJI0JIb BEIOPAHHOTO MYTH.

[Ipu 5TOM Ha J1000W M3 BBIIETIEPEUUCIEHHBIX «IPOCTPAHCTBEHHBIX» KPUTEPHUEB

MOKET OBITh HaJOXKEHA CYNEPIO3UIMS KpUTEpPHEB OTOOpa MO KIACCU(UUIUPYIOIINM

pHU3HAKaM:

. M0 TMOJAIIIMM WM OOpaTHBIM TpPyOONpPOBOAAM TEIJIOBOW CETH, JUOO
CUMMETPHUYHO;

. N0 BHUJY TEIUIOBBIX ceTeld (MarucTpalibHble, pacHpeleIUTeNbHbIE,
BHYTPUKBapTAJIbHbIE);

. 10 y4acTKaM TEIUIOBOM CETH OMPEJEIEHHOIO YCIOBHOTO IUAMETPA;

. 10 YYacTKaM TEIUIOBOU CETH C ONPEACIICHHBIM TUIIOM MPOKJIAIKH, U T.II.

Kputepunn otbopa MoOryT OBITH NPOW3BOJIBHBIMH TIPH COOIIOJCHHH OCHOBHOTO
TpeboBaHus: UH(OPMaLKs, HA OCHOBAaHMM KOTOPOM CTpOUTCSt 0TOOp, AOJKHA B IBHOM BUJIE

MNPUCYTCTBOBATH B MACMIOPTHBIX OMHUCAHUAX YHACTKOB TEIJIOBOM CETH.

JUIs y4acTKOB TEIUIOBBIX CETEH, OTOOpPAaHHBIX IO ONPEJECICHHONH COBOKYIHOCTH

KPUTEPUEB, MOKHO MTPOU3BECTH JIIOOYIO U3 CIEAYIOIINX OIepaluii:

. U3MEHEHHE SKBUBAJICHTHOHN IIEPOXOBATOCTH;

. U3MEHEHHUE CTETeHH 3apacTaHus TPyOOIpoOBOIOB
. U3MeHEeHHe KO (UIIMEHTa MECTHBIX MTOTEPH;

. U3MEHEHHUe crocola pacueTa COpOTHBICHHUS.
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[Tocne mpoBeneHus: cepu M3MEHEHHH XapaKTEPUCTUK YYacTKOB TPYOOIPOBOIOB
TEIJIOBOM CETH aBTOMATUYECKU IIPOU3BOAUTCSA THUIPABIMYECKUN pacyer, pe3yJbTarbl

KOTOPOro Cpasy KC NJOCTYIIHBI JJIA BU3yaJIn3allui Ha CXECMC U aHAJIN3a.

ITockonpKy HpH M3MEHEHUU XapaKTEPUCTUK YYACTKOB CETH TEIJIOBOM CETH MX
macrmopra He MOAU(UUIUPYIOTCS, B JIOOOH MOMEHT MOMKHO BEPHYTBHCS K HCXOAHOMY
COCTOSIHMIO PAacyeTHOM TUMIAPABIMYECKOM MOJEIH, ONPEAEIIeMOMY IACIOPTHBIMHU

SHAYCHUAMHU XaPAKTCPUCTUK YIACTKOB TEILUIOBOM CETH.

3.10. CpaBHuUTe/IbHBIE Nbe30MeTpPHYEeCKHe Trpadukm s pa3padoTkum u
aHaJIN3a CLeHApHeB NMePCIeKTUBHOIO PAa3BUTHS TEIIOBBIX ceTel

Llenpt0  TOCTpPOSHHSI  MBE30OMETPHUECKOTO Tpaduka  SBISACTCS  HaATJSIHAS
WUTIOCTpAUsl  pe3yJbTaTOB TUAPABIWYECKOrO pacuera (HaJagOYyHOTO, IOBEPOYHOrO,
KOHCTPYKTOPCKOT0). TO OCHOBHOM aHAJIUTHYECKHM HWHCTPYMEHT CIHEHUalINCTa IO

TUAPABIMYECKUM pacyeTaM TEIIOBBIX ceTel. [Ipu 3ToM Ha 3KpaH BBIBOJSATCA:
o JIMHUS 1aBJICHUS B MOJIAIOIIEM TPYyOONpOBO/IE;
o JIMHUSA ABJIEHUSI B 0OpaTHOM TpYyOOIpPOBO/IE;
o JIMHUS OBEPXHOCTH 3E€MJIU;
o JMHUS TIOTEph HAMopa Ha 1maioe;
o BBICOTA 3/IaHUS;
o JIUHUS BCKUIIAHMUS;
o JIMHUSA CTaTUYECKOr0 HAIopa;

[IBeT u CTUIIb TMHUM 3a7a€TCS MTOJIB30BATEIIEM.
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Pucynok 25. [Ipumep nbe3omeTpuyeckoro rpadpuxka

B Tabnume monm rpaduKoM BBIBOIATCS IUIsl KaKIOTO y3JIa CETH HAaUMEHOBaHUE,
reojie3ndyeckas OTMETKa, BBICOTa MOTPeOWTeNs, HAmopel B TMOJAOMIEM H OOpaTHOM
TpyOOIpoOBOIaX, BEIMYMHA APOCCEIMPYEMOT0 Hamopa Ha maiidax y morpeOutenei, morepu
Haropa Mo y4acTKam TEIUIOBOM CETH, CKOPOCTH JIBUKEHHS BOJIbI HA YYaCTKaX TEIUIOBOM CETH

u T.4. KonnuecTBo BEIBOAMMOM 1o rpadukoM HH(GOPMaLIUK HACTPAUBAETCS MOJIb30BATEIEM.

Taxoke rpadux MoxkeT oToOpakaTh MaJeHUEe TeMIEpaTyphl B TEINIOBON CETH, MOCIIE
NPOBEJIEHUSI PAacUYEeTOB C Y4YETOM TEIUIOBbIX moTepb. IIpu 3TOM Ha Tpaduk BHIBOAATCA
3HAYECHHS TEMIIEPATyp B Y3JIOBBIX TOUYKax MO MOJAIOIIeMy U oOpaTHOMY TpyOOIpOBOIaM.

KonnuectBo BeIBOMMOM 10 TpadKoM MH(OPMAIIMK HACTPAUBAETCS MOJIb30BATEIIEM.

[Ise30MeTpuUeCKrE rpaduku CYLIECTBYIOLLIETO MIOJI0KEHHUS CUCTEMBI
TEIUIOCHAOKeHWsI M WX IYTH TpeACTaBlieHbl Ha pucyHkax Huxe. Kak BUAHO U3
bE€30METPUUECKUX TpaUKOB, MOTPEOUTENN MOJIY4YalOT TEIUIOBYIO SHEPrHUI0 B IOJIHOM

o0BeEME.

HBGSOMeTpI/I‘-IGCKI/Ie I"paq)I/IKI/I, MEPCIICKTUBHBIX TCIIJIOBBIX ceTen MNpCACTAaBJICHLI B

paznaene 4.2
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Pucynok 27. IIbe3oMeTpudeckuii rpaguk ot korejbHOH Ne 40 000 «CMDY «3aneBka cucrema 110/70C
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:ﬂf"ﬂﬂme"h'“ HANOR,  4g 47.978 A7 419 45702 44871 43269 43.326 42004 423,029 40673 30 841 37 904 16 998 36011 36.008 45865 35 B57 35621 33814 31 358 317 32872
LMK yHaCTE. 5 146 2458 138 2033 43 228 54 2135 200.4 845 973 E] REE 18 16 345 20 a2 40 108 78
THAMETD YUaCTRA, M 12 0802 v 07 o7 06 a6 06 06 a6 06 (X 06 06 06 0& a6 06 06 06 ne 06
Totepu Hanopa AN, M 0.011 028 0818 0.461 0753 0022 0116 o028 1.088 1018 0.420 0484 0043 0.413 0.051 0.054 018 0856 0.278 0121 0.073 0048
ToTepu Hanopa BOT, M 0.011 0278 aat 0.450 0.740 0021 0115 o027 108 1014 0427 0452 0043 0411 0061 0.054 o118 0852 0277 012 0.072 0048
SHOpOCTL BORHI B T, We 0,545 1218 16 16 6 1801 1801 1801 1801 1601 1601 1801 1801 1.481 1472 1472 1472 1.421 1388 1.307 0661 0623
a:t"m“ BRI BOT ey 215 -1.505 -1.506 -1.596 A.797 707 BRI 707 EE T -1.707 .77 BT 1477 1489 1458 -1.460 1417 13885 -1.385 088 0622
;‘}- :"::.:“"”“ PETERRE g 20 142 332 2319 2705 5.085 5.085 5.084 5.084 5.084 5.083 s.082 5.082 3441 3.401 3401 2401 3169 3.024 2023 0,593 0517
;"ll' J:p;‘fj"""’ ATEE g2 1907 33 33 3680 5.048 5.058 5,058 5.058 5,059 506 5.06 5061 3.425 3388 3336 3386 3156 3011 2012 0Eg 0614
acaad 8 M7, T 216196 216181 216163 21614 2161.27 1767.54 1787.54 1787.53 1787.52 178738 178724 1787.48 17871 1460.48 146084 1460.92 146091 1400.67 1377.06 17608 65601 618.65
facoa 8 O, T -2154.65 -2154.8 -2154.08 -2156.21 -2155.34 17829 -1782.01 -1re2ez 178282 -1783.07 -1 17832y -1783.34 -1466.04 145768 -1457 68 -1457.69 -1406.71 -1374.28 127434 6046 174

Pucynoxk 33. IIbe3omerpuueckuii rpadpuk ot IlpaBodepesknoii TIL-S5(uacth 1)
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801 803 TS a5 B8 F6.5 I6.1 (XS a
s | s 742 FE] T53 a1 776 TTA T A':"':" 1 T

4
-
E 3
-»
-
4
4
4
+

472 475 451 424 447 a1 448 455 4339 A58 15 o0 49.5 50 = o0 0

-
L 3
L 4

> -

5

W-B1 (BT} W-BR2 BTV V-TR(E1TE)  CTponTened wn, 16 (MTM-4)

TH-F (3005) TH-B(2005) TH-S (2008) TH-10 (2003}  TH-11 (2804}  JA-10 TH-12 (2T85)  TE-13(2TET)  TH-14 (2086)  TH-15 (6192)  THA16 (ATT4)  AH-1(¥T-22) (2776} V-BO (6170}

11.89 1164 13.27 17.15 1281 14 6T 14.79 1425 18.55 140 1491 1 12 12 12 12 12
X2 076 12TTR 3248 2427 1881 M BE1 31036 3 587 0306 20 66 20285 201 20115 2713 27.088 279.077F araT
BE 1072 155 156.6 o 114.5 5345 119.4 104.9 7o 1267 2097 914 g 9.2 8.4

06 05 05 05 03 5 na 025 025 025 025 o0z 015 015 015 015

Lo4a 2148 0177 0122 Q 0023 0125 064 0.324 017 0.093 04532 0.453 0021 0.005 0.005

nn4a 0149 0176 0122 0 ooz D124 063D 0324 0187 0093 0452 0492 0021 0.005 0.005

DG01 0030 0758 0628 0865 a2 0.7eR 0005 0754 nE77 0364 0568 0758 0506 0.253 0252

0.6 -0.837 0757 0627 0864 03 -0.787 -0.993 -0.753 -0.676 -0.364 -0.568 -0.758 0506 0.253 0253

0.574 1.301 1.14 0785 2.804 o1e7 2.33 4 662 2660 217 0.638 2.043 5.22 2,338 0.598 0.568

0.4a72 1.386 1.136 ores 28 0196 2.320 4851 2882 2166 D.636 204 8217 2338 D.5g7 0.558

5BE.78 577.62 52253 A1 214.68 21468 185.41 171.35 120,88 ME.57 G274 6272 A7.04 % 15.68 15.68

-H05 64 -Ai66 -021.63 -A32.43 21435 -214.35 -185.138 -1r1.15 =121 -116.46 -b2 66 -62 &8 A7 03 =336 -15.68 -15.68

Pucynok 34. IIbe3omerpuueckuii rpaduk ot IlpaBodepesxnoii TIL-5(uacth 2)

39



Pucynoxk 35. Ilyts nochoeﬁnﬂ Hbe3MeTpPI‘ICCKOFrpa(l)PIKa ot koreabHOi I'YII «TOK CIIb»
3aneBka 48.
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40
35

Hanop, m

30
25
20
15

HaumeHoBaHWe y3na

[eoAe3nyeckan BeICOTA,
M

Pacnonaraemblil Hanop,
M

OnuHa y4acTra, M
[nameTp y4acTka, M
MoTepu Hanopa B MNT, M

MoTepu Hanopa B OT, m
CropocTe Bodbl B MT, Mm/c

CropocTb BoAbl B OT,
mic

Y. NMHEAHbBIE NOTEPH B
MT. mma/m

YA NWHEAHbIE NOTEPH B
OT, Mm/m

Pacxog B NT, Ty

Pacxog s OT, T4

416 41.4 416 438 442 44
-~ 4 i - .
. g " ¢ &> &>
316 316 317 348 351 35
KoteneHaa ¥ "T3K" gep. 3aHeska 48 (2585) M (2587) M (2569) M (2565) 3aHeBka 54
16811 18.22 18.07 15.43 15.08 15.2
10 9.862 9.828 9.081 9.033 9.02
308 7.7 1671 10.8 3.9
0.05 0.05 0.05 0.05 0.05
0.069 0.017 0.374 0.024 0.009
0.069 0.017 0.373 0.024 0.009
0.227 0.226 0.226 0.226 0.226
-0.226 -0.226 -0.226 -0.226 -0.226
2034 2034 2.034 2032 2032
2.029 2.029 2.029 2.0 2.032
1.56 1.56 1.56 1.56 1.56
-1.56 -1.56 -1.56 -1.56 -1.56

Pucynok 36. IIbezomerpuyecknii rpaguk ot koresbHOi ['YII « TOK CIIb» 3aneBka 48 10 norpedurens 3aneBka 54.
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Pucynok 37. IlyTe mocrpoenusi nbe3omerpuieckoro rpaguka or koreapHoi 9,8 MBr OO0
«K9K».
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55
50
45
40
35

Hanop, m

30
25
20
15
10
HaumeHoBaHWe yana

[eoAe3nyeckan BeICOTA,
M

Pacnonaraemblil Hanop,
M

OnuHa y4acTra, M
[nameTp y4acTka, M
MoTepu Hanopa B MNT, M

MoTepu Hanopa B OT, m
CropocTe Bodbl B MT, Mm/c

CropocTb BoAbl B OT,
mic

Y. NMHEAHbBIE NOTEPH B
MT. mma/m

YA NWHEAHbIE NOTEPH B
OT, Mm/m

Pacxog B NT, Ty

Pacxog s OT, T4

46.4 45.4 452 44.7
o - o
- - -

17.5 16.6 16.5 16.1

KoTensHaa 9.8 MBT OO0 "KIK" TH-1 (4242)
11.24 12.27
28.9 28.891
50.4 169.8
0.3 0.25
0.025 0.047
0.023 0.047
0.329 0.239
-0.329 -0.239
0.415 0.279
0.414 0.279
81.67 412
-81.59 -41.15

TK-2 (4244) Bepésosan, 1 (COLL)

1242 12.91

28.756 28.65

62.1
0.2
0.035
0.055

0.373

0.373

0.89

0.889

41.18
-41.17

Pucynok 38. IIbe3omerpuyecknii rpaguk ot korejabHoi 9,8 MBT OO0 «KI9K».
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Pucynok 39. Iyt nocrpoennsi nbezoMeTpu4eckoro rpaguka ot koreabnoi 17,2 MBr OOO

«KIK».
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50

45

40

35

30

Hanop, m

25

20

HaumeHoBaHWe y3na

[eoAe3nyeckan BeICOTA,
M

Pacnonaraemblil Hanop,
M

OnuHa y4acTra, M
[nameTp y4acTka, M
MoTepu Hanopa B MNT, M

MoTepu Hanopa B OT, m
CropocTe Bodbl B MT, Mm/c

CropocTb BoAbl B OT,
mic

Y. NMHEAHbBIE NOTEPH B
MT. mma/m

YA NWHEAHbIE NOTEPH B
OT, Mm/m

Pacxog B NT, Ty

Pacxog s OT, T4

39.4

396

38.7

& o 36.4
T b + 7 1319 35.4 34 33.8 33.8
v 2 . e
- - -
10.9 217 A,’21 A21_1 211
19.4 196 19.5 185 & ¢ ¢ ¥
S e e ,,,//z///////
KoTeneHaa 17.2 MBT Q00 "K3K" YT-1 (3055) YT-1A (3953) YO (6101) YT-2 (3944) YO (6504) YT-1.1 YT-1.2 yn. CTpouTeneil 4.4 k.3
10.2 9.98 10.43 12.12 12.17 11 12.1 12.1 12.1
20 10.944 19.218 17.853 15.062 13.731 13.005 12.659 12.64
26 79.8 136.6 207.7 258.7 2093 66 4.3
0.5 0.35 0.3 0.3 0.3 0.3 0.2 0.2
0.028 0.364 0.683 1.397 0.666 0.364 0173 0.01
0.028 0.363 0.681 1.394 0.665 0.363 0173 0.0M1
0.737 1.217 1.157 1.12 0.828 0.567 0.645 0.645
0.736 1.216 -1.155 -1.119 -0.827 0.567 0644 0.645
1.076 4.557 5.001 4,692 2574 1.215 2617 2617
1.074 4.549 4.989 4.681 2.569 1.213 2616 2617
50761 410.93 286.99 277.92 205.47 140.68 71.08 71.07
-507.16 -410.53 -286.63 277 61 -205.26 -140.56 -71.07 -71.07

Pucynok 40. IIbe3omerpuyecknii rpaguk ot korejabHoi 17,2 MBT OO0 «KI9K»
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Pucynok 41. Ilyrs nocrpoenus Le30MeTpnq;cKoo rpa(])mcaor KoTeabHOI 19,2 MBt OO0
«KI9K»

46



44 6 44 4 44 1 435 434 441 442 442

L 2
®
L 4

55 + + < & .
50
45
= 40
S 35
_rl__':v 50 161 165 :18.8 :16.3 :15_3 :1?_8 :1?_3 ¢18_?
25 i
20
4G T T T T T TS oooooooooooooooooooooooe
10 T T
HaumeHoBaHWe y3na KoTteneHaa 19.2 MBT 000 "K3K" TK-3 (4272) TK-4 (4255) 3A-1 V-2 (4246) V-4 (3980) ¥-3 (3979) KawTaHosaa anneA, 2 (MTMN-2)
;eoﬂem”ec“a“ BICOTA. 4235 12.26 12.28 12.83 12.9 1179 172 11.25
E’qac”"”arae'“b'“ HaNop. 285 27.916 27.314 27.12 27.11 26.339 26.321 25 51
OnuHa y4acTra, M 3.7 209 14.7 0.8 2203 5 71.5
[MameTp yuacTka, M 0.25 0.25 0.25 0.25 0.25 0.25 0.15
MoTepu Hamopa B MT, m  0.292 0301 0.097 0.005 0.386 0.009 0.404
MoTepu Hanopa B OT,m 0292 0.301 0.097 0.005 0.385 0.009 0.403
CropocTe Bogsl B NT, mic 4.105 1.753 1.186 1.186 0.607 0.607 0.789
S;ccopoch BoMeBOT. 4404 1753 1185 1185 -0.607 0.607 0788
Sl_ﬁ: ;";*};"‘1”"'8 MOTEPHE 75 671 14.409 6.615 6.615 1.751 1.75 5.641
YA NUHElHEIE NOTEPU B 75 5ag 14.401 6.611 6.611 1.749 1.75 5639
OT, Mm/m
Pacxog B MT, T/ 70719 302.04 20431 204.31 104.63 104.6 48.91
Pacxog 8 OT, T/ -707.05 -301.96 204.25 20425 -104.57 -104.59 -48 91

Pucynok 42. IIbe3omerpuyecknii rpaguk ot korejbHoi 19,2 MBT OO0 «KI9K»
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Pucynok 43. IlyTs nocTpoeHusi Nbe30MeTPHUIECKOro rpapuka oT KorejJbHou 6,48 MBT
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g0 465 465 452 45 439 446
e i e i .
\ 4 L g & g &
55
50
45
= 40 265 26.5 255 254 A25 259
g . ? & g &
C
(1]
T 30
25
20
T
10 T g
HaumeHoBaHWe y3na KoTteneHaa 6.48 MBT "Tpom MMmnynec” TK-1 (2636) ¥4 (2623) ¥5 (2620) V6 (2616) yn. OGnacTHaa, 4.5, k6
;eoﬂem”ec“a“ BICOTE.  41.18 11.21 12.36 12.48 13.26 12.46
E’qac”"”arae'“b'” Ranop. g 19.977 19.669 19.65 18.038 18.71
OnuHa y4acTra, M 4.4 379 31 172 477
[uameTp y4acTka, M 0.3 0.2 0.2 0.2 0.15
MoTepu Hanopa B NT, m 0.012 0.154 0.009 0.356 0.113
MoTepu Hanopa B OT,m  0.011 0.154 0.009 0.356 0113
CropocTe Bogsl B NT, mic 0.835 0.805 0.689 0.573 0.509
S;ccopoch BoMeiBOT.  gay 0.805 0680 0572 -0.500
Y. NMHEAHbBIE NOTEPH B
T M/ 2615 4.069 299 2.071 2374
YA NUHEMHEIE IOTEPU B 5 513 4.066 2.988 2.069 2.373
OT, Mm/m
Pacxon B MT, T4 207.09 85.8 76.02 63.15 316
Pacxog B OT, T4 -207.02 -88.76 -75.99 -53.12 -31.6

Pucynok 44. IIbe3omerpuyeckuii rpaguk ot korejabHoi 6,48 MBT OO0 «Ilpom Umnyabe»
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Pucynok 45. IIyTh nocTpoeHHs Nbe30
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42.5 42.4 43

55 @ +
50
45
40
=
g 35
i_'% 30 15 149 17.9
25 b b
20
1
10 s
HaumeHoBaHWe y3na KoTteneHaa 7.44 MBT "Tipom MMmnynec” TKE-1 (2671) NeHuHrpaackas yn. 1
;eo,ueamecmﬂ BBICOTE, 45 =g 12 59 10.79
Pacnonaraemsiil Hanop, 57 5 57 43 2502
M
OnuHa y4acTra, M 15 114.8
NuameTp yyacTka, M 0.2 0.15
MoTepu Hanopa B NT, m  0.035 1.205
MoTepu HanopaB OT, M 0.035 1.205
CkopocTe Bogsl B NT, mic 0.565 1.005
CropocTh Bodbl B OT, 0565 1005
mic
Sl_lf,ch mﬂr};ﬁwe MoTEPMB 5 n4a 913
Y. MUHERHBIE NOTEPU B 5 47 0127
OT, mm/m
Pacxog B NT, Ty 6233 62.33
Pacxog s OT, T4 -£52.32 -62.32

Pucynok 46. IIbezomerpuyecknii rpaguk ot korejabHol 7,44 MBT OO0 «Ilpom Umnyiabe»
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Pucynox 47 Iyt nochoemm nbesomeTpnquKoro rpaq)mca ot KoreabHoit 6 MBt OO0
«JICO-3I'M»
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304 395 399 398 395 304 303 301 391 36.1
50 ¥ v v » & & ¢ + & N
45
40
= 35
o
o
j—_EU 30 14.4 14.6 15.1 15.3 A1 58 A15,:"’ A15,8 ‘1 5.9 ‘15.9 A1 5.5
o5 ¥ v v v v hd v v v v
s {38 e S e S e
15
10 : T
HaumeHoBaHWe y3na 3afsuxka 20Y 250 TK-1.1 (6284) TK-1 (6274) TK-2 (6275) pass. (6292) pase. (6295) pas3s. (6276) TK-3 (6277) 3afeuKka 2V 125 LlenTpansHas yn., k. 3.2, MTN (#fy)
;eoﬂem”ec“a“ BICOTA, 4183 11.68 11.25 1115 11.07 1.2 11.29 11.25 11.22 11.92
E’qac”"”arae'“b'“ HANOP. 54 08 24.948 24.816 24.496 23.727 23 679 23.656 23.232 23.229 22 61
LINMHE YYacTkz, M 15.5 63.7 155.5 115.5 15.4 7.9 37.0 1 160.2
LIMamMeTp y4acTka, M 0.259 0.259 0.259 0.207 0.207 0.207 0.125 0.125 0.125
MoTepu Hamopa B MT, M 0.016 0.066 0.16 0.385 0.024 0.012 0.212 0.002 0.307
MoTep Hamopa 8 OT, M 0.016 0.066 0.16 0.384 0.024 0.012 0.212 0.002 0.307
CKopocTh BoAbl B MT, Mic  0.473 0.473 0.473 0.74 0.501 0.491 0.692 0.403 0.403
S;ccopoch BOAR BOT. 5475 0.472 0.472 0.739 0.501 0.491 0692 0.403 0.403
Y. MMHENHBbIE NOTEPK B
P 1.032 1.032 1.032 3.332 1.538 1.48 5.587 1.916 1.916
YA. NUHEdiHbIE NOTEPUB 4 g 1.03 1.03 3.329 1.538 1.479 5.583 1.914 1.914
OT, Mmim
Pacxod & MT, T4 87.4 87.4 87.39 87.97 59.15 58 20.82 17.37 17.37
Pacxoa 8 OT, T4 -87.3 -87.3 -87.31 -87.33 -59.14 57.99 -29.81 17.36 17.36

Pucynok 48. IIbe3omerpuyecknii rpaguk ot korejibHOi 6 MBT OO0 «9JICO-2I'M»

53



— [
Pucynoxk 49. HyTL MOCTPOEHHUS Nbe30METPHYECKOro rpa(bmca ot koreanHoii 31 MBt OO0

«JICO-2I'M»
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55 55.3 55.8 53.4 56.2 56.4 58.4
80 & e e e . e . Aﬁs-a AST'? AS?'B 96.7 56.6 55.5
75 v v - bl v - v v > L : : -~
70
65
60
= 55
g =0
C
& 45 19.9 19.8 19.5
40 18 15.3 15.6 134 18.3 18.5 18.5 18.9 193 1194 L= L= .
. - . . & . e Ay & 4 . 4 v
35 - - - - - - - -
30
2 ———— T T e
20 .
77
HauMEHOBaHME yana KoTensHaa 31 MBT Q00 "3MNCO-3MM" YT yT-2 yT-3 yT-4 Y15 safBukka 20Y 125 YT-51(1) YT-52(2) YT-53(3) VT-54(4) 3308ukka 2[lY 65 [onnaHackas yn. o 15, K 1, UTM (k)
;‘30‘133””“"35‘ BEICOTA. 55 47 22.13 2167 241 19.24 18.99 19 18.88 19 19.13 1917 19.25 19.95
ﬁac”"”arae"“b'ﬁ Hanop. 4 39.088 39.086 30979 39014 30887  30.863 39.350 38430 37859 36841  36.83 36.01
[NUHA YYaCTKE, M 85.6 33.6 1326 2056 121 1 21.4 3.5 123 41.2 1 74.4
[MAMETP y4acTka, M 0.515 0.408 0.408 0.309 0.309 0.125 0.125 0.082 0.069 0.069 0.069 0.069
MoTepu Hanopa s MT,m  0.006 0.001 0.004 0.033 0.013 0.012 0.252 0.46 0.29 0.500 0.006 0.41
MoTepn Hanopa 8 OT. M 0.006 0.001 0.004 0.033 0.013 0.012 0.252 0.46 0.29 0.509 0.006 0.41
CKopocTh Bogsl B T, mic 0181 0.096 0.096 0.166 0.166 1.015 1.015 0.858 0.974 0.703 0.468 0.468
g}‘c"p‘m" BoAsi 8 OT, 018 -0.005 0.005 0166 0166  -1.015  -1.015 0.857 0.074 0703 0.468 0.468
SFI/BI'- ’;*;:,;“Hb'e MOTEPUB 5 06o 0.027 0.027 0.1 0.111 11786 11.788 14507 23504 12355 5514 5.514
YIL NMHENHGIE NOTEPU B ogg 0.026 0.026 0.111 0.111 11.784 11784 14.59 23584 12349 5511 5.511
OT. MMM
Pacxog & MT, T/ 132.33 43.86 43.85 43.81 43.75 43.73 43.73 15.0 1278 0.23 6.14 6.14
Pacxoa 8 OT, T/ -131.83 436 -43.61 4365 437 4373 -43.73 -15.89 4278 923 6.14 514

Pucynok 50. IIbe3omerpuyecknii rpaguk ot koresbHoi 31 MBT OO0 «93JICO-2I'M»
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Pucynok 51. IlyTs nocrpoenusi nbe3oMeTpuieckoro rpaguka or koreabHoit OO0 «PTK»
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425 30 30 299 304 30 29

28.3 28.4 28.4
a0 ® + + + + < <+ * o 26.8 26.2 257 25.6
e — By A 1
375 i v + ¢
35 I
325
17 17
30 16.5 16.4 B L
i 575 15 15 15 155 15.3 145 149 15 PUE— ¢ 4 ¢
£ 225
20
175
sH--—r
12.5
10 ooooo ///N,////////:uo//./u,u %
75
HaumeHoBaHWe y3na KoteneHaa OO0 "PTK"  TK ({4042} TK-1(3096) TK-2 (3997) TK-7 (4007) TK-3 (4009) [ (4022) Y1 (4024) Y5 (4028) V4 (4031) N(4023) T Bpe3kn B noasane yn. ConHey (4052) yn. ConHeyHaa, 12
;eoﬂem”ec“a“ BICOTA, 4071 10.7 10.76 10.29 10.56 11.45 1.6 11.51 11.43 11.56 11.91 11.89 11.91
E’qac”"”arae'“b'“ HANop. 45 14.985 14.95 14896 14.684 14.468 13.44 13.400 13.158 10.382 0.843 8.671 863
LINMHa yuacTka, M 7 50.8 78.4 516 52.3 113.3 8 6.5 115.3 416 0.5 3
[MamMeTp ydacTka, M 0.4 0.5 0.5 0.3 0.3 0.25 0.25 0.15 0.15 0.15 0.15 0.15
MoTepu Hamopa B MT, v 0.008 0.018 0.027 0.106 0.108 0.514 0.015 0.126 1.388 0.269 0.586 0.019
MoTepu Hanopa 8 OT, M 0.007 0.017 0.026 0.106 0.108 0.514 0.015 0.126 1.388 0.269 0.586 0.019
CKOpoCTb Bogbl BT, mic  0.651 0.417 0.417 0.74 0.74 0.981 0.639 1.465 1.155 0.845 0.845 0.845
S;ccopoch BOAb! B OT, 0638 0.408 0.408 074 0.74 0.081 0.630 1.464 1.155 0.845 0.845 0.845
Sl_ﬁ' ;‘m;‘””b'e MOTEPUE 4 413 0.348 0.348 2.062 2.061 4539 1.036 19.319 12.042 6475 6.475 6.474
YA. NUHEdiHbIE NOTEPUB 4 ogp 0.334 0.335 2.059 2.059 4.536 1.935 19.31 12.035 6.472 6.473 6.474
OT, Mmim
Pacxoq B MT, T 2871 287.1 287.07 183.72 183.71 169.06 110.04 90.84 71.64 52.43 52.43 52.43
Pacxoq B OT, T/ 281.21 281.21 -281.23 -183.62 -183.63 169 -110.02 90.52 71.62 -52.42 5242  -52.43

Pucynok 52. . IIbe3omeTpuuecknii rpaduk ot KOTeabHOM 0T KOTeAbHON OO0 «PTK»
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Pucynok 53. IlyTh nocTpoeHusi nbe30MeTpu4eckoro rpagpuka ot koreabnoit 19,5 MBr OO0 «CEB3AIIOHTTOPT»
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62.5
60
57.5
55
525
50
475
45
425
40
375
35
325
30
275
25
225
HaumeHoBaHWe yana

Hanop, m

[eoAe3nyeckan BeICOTA,
M

Pacnonaraemblil Hanop,
M

OnuHa y4acTra, M
[nameTp y4acTka, M
MoTepu Hanopa B MNT, M

MoTepu Hanopa B OT, m
CropocTe Bodbl B MT, Mm/c

CropocTb BoAbl B OT,
mic

Y. NMHEAHbBIE NOTEPH B
MT. mma/m

YA NWHEAHbIE NOTEPH B
OT, Mm/m

Pacxog B NT, Ty

Pacxog s OT, T4

35 35 362 %68 367

A ¢ A . Wi A35_8 A34.8 A35_1 354
15 152 17.2 18.2 184 182 174 18.2 18.6

7

KoteneHasa 19.5 MBT OCO "Ces3anOnTTopr" TK-1 TK-2 TK-4 TE-5 TK-6 THE-7 ¥T-1.1 yn.AcHaa , 11/6
26 2592 243 2348 2343 2403 25 24 37 24
20 19.762 19.041 18.571 18.306 17.566 17.213 16.859 16.71
50.8 187.9 1411 355 130.5 166.8 166.9 30
04 04 04 0.3 0.3 0.z 0z 0125
0.119 0.361 0.235 0.133 0.37 0177 0177 0.075
0.119 0.36 0.234 0.132 0.37 0177 0177 0.075
0.948 0.857 0.798 0.999 0.87 0.409 0.408 0.463
-0.947 -0.856 -0.797 -0.998 -0.869 -0.408 -0.408 -0.463
2.346 1.922 1.665 3.736 2.836 1.062 1.061 249
2.34 1.918 1.662 3.7 2831 1.06 1.06 2.489
418.09 37817 351.76 247.85 215.74 45.05 45.03 19.96
-417 .61 -377.73 -351.44 -247 66 -215.97 -44.99 -45.01 -19.96

Pucynok 54. . IIbe3omeTpuuecknii rpaguk ot KoTeJbHOM 0T KOTeAbHOH 19,5 MBT OO0 «CEB3AIIOIITTOPT »
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Pucynoxk 55. . IlyTs nocTpoeHnsi nbe30MeTpruuecKkoro rpaguka ot koreabHoi ot kKorejabHol 14 MBT OO0 «TK CeBepnas»
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HaumeHoBaHWe y3na KoteneHaa 14 MBT 00O "TK CesepHag" TK-1 (2522) TK-1a (2534) TK-2 (2523) TK-3 (2538) TK-4 (2545) Y0O-4 (6230) CpefHeaTadHble ¥UNble Joma. 3Tan 1. kopn. 14.02
;eoﬂem”ec“a“ BICOTA. 5749 27.65 27.65 2512 24.23 23.14 23.33 23.06
E’qac”"”arae'“b'” Ranop. 4 9.995 9.985 9.774 9.469 8.879 8.402 8.25
OnuHa y4acTra, M 9.4 16.8 836 121.3 2087 361 319
OnameTp y4acTra, M 04 04 03 0.3 0.25 0.15 0.15
MoTepu Hanopa B MT, m  0.003 0.005 0.105 0.153 0.295 0.239 0.075
MoTepu Hanopa B OT,m  0.003 0.005 0.103 0.153 0.295 0.239 0.075
CropocTe Bogsl B NT, mic 031 0.31 0.551 0.551 0.519 0.814 0.482
S;ccopoch BoMeBOT. 309 -0.300 0.55 055 0519 0.814 0.482
Y. MMHENHBbIE NOTEPK B
T M/ 0.257 0.257 1.146 1.146 1.285 6.014 2125
YA TUHEAHbIE OTEPUB 1 H5g 0.256 1144 1.144 1.283 6.013 2124
OT, Mm/m
Pacxog B NT, T4 136.64 136.64 13663 136.62 80.48 50.52 2088
Pacxoa B OT, T4 -136.49 -136.49 -136.5 -136.51 -89.42 -50.51 2987

Pucynok 56. . IIbe3omerpuuecknii rpadguk ot KoreabHOM 0T KoTeabHON 14 MBT OO0 «TK CeBepHas»
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Pucynok 57. . Ilyrs nocrpoenust lIbe30MeTpl/I‘lECKOF0 rpauka oT KOTeJIbHOM’ OT KOTeJIbHOI/I 3 MBT OOO «TK CeBepHas»
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Hanop, m
=y
(4]

HaumeHoBaHWe y3na

[eoAe3nyeckan BeICOTA,
M

Pacnonaraemblil Hanop,
M

OnuHa y4acTra, M
[nameTp y4acTka, M
MoTepu Hanopa B MNT, M

MoTepu Hanopa B OT, m
CropocTe Bodbl B MT, Mm/c

CropocTb BoAbl B OT,
mic

Y. NMHEAHbBIE NOTEPH B
MT. mma/m

YA NWHEAHbIE NOTEPH B
OT, Mm/m

Pacxog B NT, Ty

Pacxog s OT, T4

Pucynok 58. .Ilbe3omerpuuecknii rpadguk ot KoTeJIbHOM 0T KoTeJbHOH 3 MBT OO0 «TK CeBepnas
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55.9 554 55.3 551
. i .
- - -
B T e s i B9 -----m e - 35.8
o
KoTteneHaa 3 MBT OO0 "TK CesepHaa" TK-1 (6158) ¥0-1 (6162) C3 AKBMUNOH
17.93 18 17.84 18
20 19.861 19.348 19.33
24.4 447 106.4
0.2 0.125 0.125
0.076 0.28 0.007
0.063 0.233 0.006
0.704 0.739 0.071
-0.638 -0.674 -0.065
3.113 6.273 0.066
2.567 5.227 0.055
77.58 31.83 3.08
-70.39 -29.04 -2.8
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